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BRIEFLY TOLD. 
—a 

Tue Use or Carbs For Recorps anp Accounts.—A paper that was 
prepared by Mr. W. C. Anderson, Superintendent of the Gas Company 
of Montgomery County, Norristown, Pa., on the subject of ‘‘ The 
Use of Cards for Records and Accounts,” for the last meeting of the 
American Association, had sufficient merit in its paragraphs to 
arouse a lively and useful discussion. The text of the paper was 
given in our issue for last week and the limited abstract discussion 
thereon goes with this number. We regret that, through the ruling of 
the Council of the American Gas Light Association, we are prohibited 
from publishing the debate on it in full, just as we have been pro- 
hibited from printing the discussions complete on the other papers read 
at the meeting, for had our readers the opportunity of going over the 
entire lines of the speeches, made for and against card records as ac- 
counts permanent, we believe that their ‘nays’ would heavily pre- 
ponderate. This pronouucement is not to be taken as in any sense 
reflecting on Mr. Anderson’s presentation of his subject, for as to mat- 
ter, arrangement and sense no one could fairly find fault with his 
phrases. It was quite too bad that he was not in personal attendance 
at the meeting, for had he been there some of the objections to card 
records for accounting uttered in the debate by several speakers might 
have been explained away. However, the burden of opinion was against 
the plan, and we think with reason. Cards are far better than pads for 
semi-permanent memoranda, but neither will do when it comes to put- 
ting the accounts in the half comatose state in which all commercial 
recordings must be. Books, stout of binding, strong of paper, straight 
of foliving and sequential of indexing are the record holders, far 
superior to all the card systems that. ever were indexed in a cabinet. 
The card system in some ways is beneficial as a time saver, particularly 
in respect of helping the bookkeeper to quickly find in his tomes some- 
thing there: hidden months or years before; but {as for permanent 
records, not at all. Mr. A. C. Humphreys and Mr. Alten S Miller, in 
their respective contributions to the discussion, gave good and cogent 
reasons why the card system of accounting will not do in the book- 
keeping of even small gas companies.. The operators of accounts in 
commercial concerns, and the operators of course are the conservators 
thereof, should never fall into the error of thinking that their paths are 
those of the librarian. 





Norgs.—A preliminary meeting of the executives of the Ohio Gas 
Light Association was held in the office of the Columbus Gas Company, 
on the 8th inst. Mr. George Whysall, President of the Association 
directed the session, and Mr. T. O. Jones, the Association’s Secretary, 
was also in evidence. A plan of action was agreed upon, and if it is 
thoroughly carried out the. meeting will be worth attending, even 
though some of its attractiveness will result from laborious effort on 

he part of some members, who, having listened to many papers ’pre- 
pared by others in the past, will sow be given an opportunity to 
arrange one themselves.——Messrs. Humphreys & Glasgow inform 
us that their London office has been removed to 38 Victoria street from 
9 Victoria street.——Persuant to a notice issued by Maurice Casey, 
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inst., voted to wind up the Company’s affairs by voluntary dissolution 
of its corporate existence.——The proprietors of the Oakland (Cal.) 
Gas Light and Heat Company have leased the power house of the 
Oakland Transit Company, for the purpose of meeting the demands 
sure to be made for electric currents on lighting account this winter 
by the residents of the northern part of the city and of the towns of 


Emeryville and Berkeley.—The plant ‘of the Winston-Salem (N, C.) | 


Company is in successful. operation. Mr. Sutherland and: his asso- 
ciates deserve much credit for the pertinacity displayed by them in 
carrying out the Winston Salem gas proposition to a successful issue 
—A correspondent forwards the following, under date of the 10th 
inst.—we are at a loss, though, to understand altogether what is meant 
by the news: ‘The Youngstown Gas Company to-day sbipped a con- 
signment of Eclipse black paint to a company in Manzanillo, Cuba. 
The black paint is used for painting sheet iron.” Can it be coal tar 
that was shipped ?——The American Bridge Company has just closed 
a contract with the North German Lloyd Steamship Company, calling 
for the erection of 2 steel buildings on the banks of the river Weser at 
Bremen, Germany. The machine shop building will be 100 feet in 
width and 300 feet in length, and 2 stories in height. The foundry 
building is to be 75 feet in width and about 600 feet in length. Both 
buildings have been designed after the best American practice. The 
contract was secured by the American Bridge Company in com- 
petition with the best German bridge shops, and shows the extent to 
which this class of work can be carried. This isa great triumph for 
the American Bridge Company, and there can be no doubt that it is 
the forerunner of further victories of a like nature.——There is every 
evidence that the authorities of New Haven, Conn., propose to replace 
the naphtha lamps, now used for the partial public lighting of that 
city, by Welsbach lamps of the improved type, wherever such naphtha 
lamps are on the lines of the New Haven Gas Company’s mains. The 
lamps to be so exchanged number perhaps 200.—The proprietors of 
the Burlington (N. J.) Gas Company have, we understand, been 
granted the right to extend their mains to and through the precincts of 
Beverly and Delanco,—tThe projectors of the Steelton (Pa.) Gas Com- 
pany are said to be in the market for apparatus.——The proprietors of 
the Fidelity Gas Company, of Hoosick Falls, N. Y., have put the 
gross selling rate at $1.60 per 1,000 cubic feet, prompt payment (within 
10 days), to entitle the user toa rebate of 10 cents per 1,000.—The 
authorities of Springfield, Ohio, in most unreasonable mood, insist 
that, as the condition of a renewal of the Springfield Gas Company’s 
franchise for a period of 10 years, the selling rate shall be put at $1 
per 1,000 cubic feet. The Company is willing to put the rate at $1.10 
for the trst 5 years, the rate for the last 5 years to be $1. The Com- 
any’s Ago is likely to a, as it should.—TIn the hearing 
fore the Board of Gas and Electric Light Commissioners over the 
petition for a reduced gas rate in Quincy, Mass., it seems to have been 
brought out that the Company could largely increase its business 
through sensible main extension.——Mr. Frank D. Moses, of Trenton, 
J., has been named to represent the American Gas Light Asso- 
ciation on the conference committee of the various Associations, 
formed for the purpose of considering the advisability of arranging a 
National Bureau of Gas Advertising. This appointment was made by 
President George G. Ramsdell, in conformity to the resolution passed 
at the Denver meeting, and it must be considered an excellent one.—— 
The United Gas Improvement Company is installing a second set of its 
standard, double superheater water gas apparatus at the works ot the 
Elizabethtown Gas Light Company, Elizabeth, N. J. The daily 
capacity of the setting is calculated for 400,000 cubic feet. 
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The chemical composition of the atmosphere differs but little wherever 
the sample may be taken. The London Lanceé considers that the 
favorable effect of a change of air is not due to the change in the pro- 
portion of gaseous constituents. One important difference, however, 
is the bacteriological one. The air of high altitudes contains no mi- 
crobes, and is in fact sterile, while nearer the ground they are abund- 
ant. In the air of towns and crowded places, not only do the microbe 
impurities increase, but other impurities are found, such as the pro 
ducts of combustion of coal, etc. Several investigators have found 
traces of hydrogen and certain hydrocarbons in the air and especial] 
in the air of pine, oak and birch forests. It is these bodies, whic 
doubtless consist of traces of essential oil, to which the curative effects 
of certain health resorts are ascribed, Thus the vicinity of a fir forest 
is said to give relief in diseases of the respiratory tract ; but these traces 
of essential oils and aromatic products must be counted, strictly speak- 
ing, as impurities, since they are not apparently necessary constituents 
of the air. Recent analyses have shown that these bodies tend to dis- 
ee in the air as a higher altitude is reached, until they disappear 
altogether. It would therefore appear that microbes, hydrocarbons and 
entities other than oxygen and nitrogen, and perhaps argon, are only 
incidental to the neighborhood of human industry, animal life, damp 

and vegetation. 


‘|LimitED ABSTRACT.—CONCLUDED FROM PaGE 771.1 
PROCEEDINGS, TWENTY-EIGHTH ANNUAL MEET- 


ING, AMERIGAN--GAS LIGHT ASSOCIATION. 
Heip at Brown PaLace Horst, Denver, CoL., COMMENCING OocT. 
17TH, 1900. 





Srconp Day, Ocroser 18, 1900. 
Discussion of the paper, by Mr. W. C. Anderson, on ‘‘ The Use 
of Cards for Records and Accounts.” 

{For Mr. Anderson’s paper, see JOURNAL, Nov. 12, 1900, p. 768.] 

In calling for discussion the President regretted the absence of Mr. 
Anderson, and remarked that such absence need not hinder those 
present from debating the points advanced. On his own part he be- 
lieved everybody who had had anything to do with the card systems 
approved of them. 

Mr. Glass, in opening the discussion at the President’s request, said 
his company was using a number of forms, all of its orders being put 
on cards. The chief want now was a good index card, and he thought 
an index of the subjects or articles printed in the gas journals was 
badly needed. Engineering Magazine he thought had made a good 
start in this direction but the ground was not covered by it. 

Mr. A. C. Humphreys took a very conservative view of the question. 
He thought the use of cards was getting out of hand. They.should 
remember that books must sometimes be taken into court, and if the 
cards were used in lieu of books it was quite impossible to.prove that 
the record had ‘‘not been tampered with.” An important point was 
the preservation of the individual members of the card system. In 
some cases when a system had been properly begun it got-out of hand, 
which condition cost more trouble than.the system saved. In his own 
personal case he was always afraid lest legitimate use should lead to 
abuse, 

Mr. Lathrop had used card indices for many purposes, but disliked 
to use them for financial records. For many purposes they were most 
useful, but not for the latter one. 

Mr. A. S. Miller did not think cards should be depended upon as the 
sole meter record. There should be a book record of meters as well as 
a card record, if the card was used at all. Nor should they be used for 
accounts, unless checked by books. Accounts are kept to prevent the 
possibility of evil doing, and an employee having access to card records 
could easily make the meter record agree with a cash record which 
was ‘‘short.” Mr. Miller described his method at some length, but on 
the whole seemed to think that Mr. A. C. Humphreys was right. 

Mr. W. Forstall believed in the use of the cards within limits, and 
the Secretary read a note from him on the subject, describing the 
system used by him. It included a ‘‘ History Card” and a ‘‘ Paving 
Card,” the titling of which sufficiently show their purpose. He de- 
scribed the methods used by him at some length. He was unable to 
give any judgment, but believed the pros outweighed the cons in the 
use of cards for accounts. 

Mr. A. E. Forstall was inclined to think well of the cards, but had 
found the form described by Mr. Anderson insufficient. The cards 
should be in charge of one person who should be responsible for every 
entry. . 

In regard to the suggestion by Mr. Glass regarding an index, he be- 
lieved the index in the ‘‘ Proceedings” covered the whole case. If 
there were any demand for such a thing he would print enough on 
paper of the right size to paste on cards. 

Mr. Doherty said that as the discussion had turned on the making of 
a card index (to the current literature) he had something to say. If it 
were proposed to index the literature for a period it might be useful, 
but as a current index he was doubtful of the utility thereof, but as an 
educational factor the Association would do a good deed by causing 
such an index to be made. He thought that in a short time it would 
be taken up by the gas companies and come into general use. In that 
event it would be a great factor in the education of the employees. 

Mr. Forstall had previously suggested that Mr. Anderson should be 
allowed the last word. The President, therefore, said that unless some 
one objected the discussion would be sent to Mr. Anderson for his in- 
formation. 

~Mr, Anderson’s reply was quite complete, covering every point raised. 
He did not see why the cards might not be used for accounts, and he 
quite failed to note the bearing of Mr. Humphreys’ point. He seemed 
to think the movable cards.were fully analogous to the leaves of a 
book, but did not note that the courts would refuse to accept mutilated 
leaves as evidence. Not the entries, but the proof of their genuine 











Nov. 19, 1900. American Gas 


Light Zournal. 803 








character is what the court insistson. Mr. Norris did not advocate 
the use of cards promiscuously; for purposes of reference the cards 
were quite as useful and handy as any book. To insure accuracy 
there must be no divided responsibility. One person, and only one, 
should have the key which frees them from the drawer. He also recog- 
nized the necessity for accuracy and comprehensive character in cards; 
but surely there was need of the same in books, 


The next matter taken up was the short topic, entitled 


_ .4 BLUE GLASS PYROMETER, 
by Mr. E. H. Earnshaw, of Philadelphia. The topic was read by Mr. 
Rollin Norris as follows : 

The blue glass pyrometer is an instrument born of a desire to meet 
the pressing need for some means of readily determining and record- 
ing the temperatures attained in the fixing chambers of water gas 
apparatus. 

The common use of blue glass to modify the intensity of light is 
familiar to all, and the idea occurred to me that this property of 
diminishing the intensity of light might be made the basis of a visual 
pyrometer. We have been accustomed hitherto to estimate the tem- 
perature of the checker brick of a water gas apparatus by looking 
throught the sight-cock, and would say that the heat was a cherry red, 
or a bright red or some other shade, depending on the observer's 
ability to distinguish and describe variations in temperature. If, how- 
ever, we should interpose a piece of blue glass between the eye and 
the sight-cock, the heat would appear less intense. A second piece of 
biue glass would still further diminish the light, until finally, by the 
use of a sufficient number of pieces of blué glass, the light would be 
entirely shut out. If we now suppose that the pieces of glass were 
each of the same shade and thickness, and that it required 10 pieces to 
exclude the light, then we could call the temperature of the fixing 
chamber a No. 10 heat. In another part of the apparatus the tem- 
perature might be so high that it would require the use of 20 glasses to 
shut off the light. This we could designate as a No. 20 heat, etc. 

In applying this principle to actual practice the first difficulty was 
to obtain a supply of glass of uniform and standard color. This 
difficulty at last successfully overcome, it then became necessary to 
devise a holder for the glass that would be strong, simple in con- 
struction, easy to operate, easy to clean, and yet afford a perfect protec- 
tion against light other than that reaching the eye through the sight-cock, 

These conditions are met in the instrument exhibited herewith and 
illustrated in the accompanying sketch. 

The apparatus consists essentially of a frame in which three cylinders 
are so mounted that each may be revolved independently on the same 
axis. The cylinders have three chambers, each of which may be 
brought successively in line with the eye piece and object end, thus 
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forming a continuous light-tight tube. One chamber in each cylinder 
is left empty, while the other chambers contain cartridges of thin brass 

tubing held in place by a set screw. These cartridges hold one or 

more round discs of standard blue glass, and are arranged thus: In 

one cylinder are placed cartridges holding one and two glasses, respect- 
ively. In the next cylinder the cartridges hold three and six glasses, 

while in the third cylinder the numbers are nine and eighteen. Each 

ber is d on the outside with the number of glasses in its. 
cartridge, so that ‘the total number of glasses in line with the eye piece 

at any one time can be seen at aglance. The highest combination 

would be two, six, eighteen, or twenty-six glasses, and it is evident that 

all combinations from Nos. 0 to 26 can be obtained. A spring detent 

holds each chamber as soon as it is revolved into perfect alignment 

with the eye piece. 

In use, the instrument is grasped by the handle, preferably with the 
left hand, and the object tube held against the glass of the sight-cock. 
The cylinders are then revolved until a sufficient number of glasses 
are in line to just make it impossible to distinguish any light through 
the sight-cock. The combination of glasses required is then noted on : 
the outside of the cylinders, and a number is obtained which repre- 
sents the temperature of the checker bricks, and by which that tem- 
perature can be talked of and recorded. 

Of course, the temperature of the checker brick in degrees is not thus 
obtained, but the water gas maker is not interested in absolute tem- 
peratures, since he only wants to know whether his machine is heated 
to a point which previous experience has shown to be the proper one. 
Moreover, when the proper gas making temperature has once been 
determined, the pyrometer enables him to observe and record it for 
future use. 

If any useful purpose required that the indications of the pyrometer 
should be in degrees, instead of a more or less arbitrary number, the 





h ry 





| standardizing of the instrument would offer no special difficulties. 


In determining the shade of the standard blue glass unit, particular 
attention was paid to the needs of water gas manufacture, and the 





adjustment from Nos. 0 to 26 shade seemed to meet the requirements, 
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For higher temperatures an extra cartridge is placed in the object tube, 


thus raising the zero of the instrument, but leaving the range of adjust- 
ment the same. 


Discussion. 

Mr. E. C. Jones, who opened the discussion by giving Mr. Earnshaw 
much praise, stated that in 1893' he prepared a paper for the New 
England Association of Gas Engineers on the subject of ‘‘ Every- 
day Pyrometry,” and sent to the meeting a set of glasses, 20 in num- 
ber, to show various temperatures. These were standardized by a set 
of alloys from Frankfort, which ran from the melting point of Cad- 
mium, at 315° C., to that of a gold platinum alloy at 1,775° C. This 
machine was arranged so that one could approximate the temperature 
by the number of glasses used when inspecting a retort or superheater. 
On account of the individual error each man must make and standard- 
ize his own pyrometer. At best the blue glass pyrometer is only a 
makeshift, although these alloys are supposed to be correct for the 
temperature stated. 

Mr. Norris said that in ordinary practice there is a difference in sus 
ceptibility in any given pair of eyes from the condition surrounding 
light. It is needful to use two more glasses at night than by day to 
maintain the same heat. 

Mr. Strecker made mention of the fact that there was a difference 
between men in this respect. The decision when light is extinguished 
will depend on personality. Still in his opinion it might be very use- 
ful. There seemed to be some difficulty in getting the instruments 
correctly standardized, for in a given instance the reading of the in- 
strument said one thing and expert observations another. 

Mr. E. C. Jones said that the cause of the error was largely due to 
the failure of the pupil to adapt itself. One coming in from an in 
tense light and making a measure at once gets a reading which he 
finds needs modification when the eye has had time toadjust itself. This 
made it difficult to obtain an adjustment for an individual paic of eyes, 
let alone a general adjustment. 


REPORT OF COMMITTEE ON PRESIDENT'’S ADDRESS, 

Mr. Wm. R. Beal, Chairman of the Committee on the address of the 
President, submitted the following report : 

Your Committee, to whom was referred the President’s address, 
submits the following report : 

We regard the address as one of the most comprehensive, interest- 
ing and encouraging of the many presidential addresses that have 
been delivered to the Association during its existence. Coming, as it 
does, from one of large experience in the gas business of this country, 
.and who has but recently enjoyed special facilities for observing and 
comparing the conditions surrounding the present and prospective gas 
business of the world, the information and opinions which it contains 
are unusually interesting and valuable, and its tone is decidedly hope- 
ful and inspiring. 

Evidently, the incandescent gas burner, the gas engine, the prepay- 
ment meter, the inclined retort, and more liberal and energetic policies 
of management are, among others, both the means and the assurances 
of the future prosperity of our industry. It is especially gratifying to 
realize that gas men all over the world are being brought together in 
closer acquaintance and mutual helpfulness. 

In this connection, we heartily commend the President’s recom- 
mendation that Dr. Carl Auer von Welsbach be elected to Honorary 
Membership in this Association. 

Referring to the departure mentioned in the address, of the pipe 
manufacturers of this country, from the standard dimensions of cast- 
ings heretofore adopted by this Association, your Committee recom- 
mends that the Secretary addresses an official communication to these 
various manufacturers urging them to adhere to those standards ; and, 
further, that each member of this Association individually insists upon 
having all specials made in accordance therewith. 

Respectfully submitted, W.R Brat, 
IRVIN Burreewonss, 
Epwarbp C. Jongs, 

Capt. White moved that the report be filed and that the Committee 
be thanked. This motion led to quite an inharmonious debate, the 
note of discord having been trumpeted by Mr. Norris, who wanted to 
know why the Secretary should not be advised to discover why the 
manufacturers modified the standard, in that the manufaciurers must 
have some good reason for what they were doiug. It would, he 
believed, be a better way to find out whether the buyers were right 
or whether the sellers were wrong. 

Mr. E. C. Jones wanted to know whether the members were satisfied 

1. See Jounwaz, March 18, 1893, p, 983, ee et 
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with the standard dimensions named by the Association. On the 
Pacific Coast he found that the manufacturers were quite willing to 
abide by the Association specifications. 

Mr. Miller said he insisted on the standard goods being furnished tw 
his Company, and the only trouble experienced by him in that regardi 
was that he was told that other gas goods buyers in his territory didi 
not insist on standard dimension castings. He thought the Company 
represented by Mr. Norris was in the latter category. 

Mr. Norris admitted that his Company did so because the original| 
standara was improved upon. His employers used the best, because it 
was the best. 

Mr. Forstall seemed to think that as a standard had been made the 
standard should be lived up to. 

The President said that the members seemingly misunderstood him. 
It was difficult now to obtain standard material, and that it was going 
to be more difficult. He wanted this matter referred to a committee 
who would by report decide on the justness or otherwise of the Asso- 
ciation’s position. 

Mr. Doty said that in his judgment the matter of uniform accounts 
was the important question referred to in the Pr.sident’s address, and 
he had hoped the committee would report a recommendation for such a 
system, wherefore he moved an amendment that a committee on stamd- 
ard accounts for gas companies be named, with instruction to report at 
the proper time. 

Mr. A. C. Humphreys seconded the motion. Something of a legis- 
lative snarl was here developed 

Mr. A. E. Forstall thought it well to add to the motion that this com- 
mittee be given authority to co-operate with other committees for like 
purpose. He suggested that the idea of the man who was the originall 
mover of the discussion had been tu get together the committees of alll 
the Associations and to have the form adopted in each separate com-- 
mittee recommended by the combined committees especially for use im 
municipal ownership cases, and for the collection of statistics for the: 
intelligible discussion of that subject. 

Mr. A. C. Humphreys asked if the combined committee would report: 
back before action were taken ? 

Capt. White suggested that the resolution was out of order. The: 
committee which had just reported had done very well. They hadi 
digested the President’s address and had reported recommendations. 
It would be quite right to pass a resolution appointing a committee to: 
make a recommendation, but how the Association could amend a 
report after it was submitted he did not see. The Association could 
reject a report or accept it, but in his judgment amend it they could 
not. The President agreed to this suggestion, and put the motion to 
accept the report and discharge the committee. 

Mr. A. C. Humphreys asked if adopting the report of a committee 
did not approve its action, which was the very thing the Association 
wished to avoid. 

Capt. White said he thought not. 

Mr. Humphreys was sure that the report included the matter of the 
specials standard. 

Capt. White explained that the acceptance of this part of the report; 
made it obligatory on the Secretary to send a circular letter calling at- 
tention to the Association standard. Mr. Doty’s motion was all right. 
asa motion, but not as amending the report of a committee sent out 
for a special purnose. 

Mr. Humphreys replied. that Capt. White stated the case correctly,. 
may be, but if the repoft was accepted the Secretary was certainly in- 
structed to take action. He was certain there was a question raised as: 
to the wisdom of any such course, therefore he believed it better to ac- 
cept the report and to file it. 

The President said that was his origina! position. 

Mr. Norris said he was willing to withdraw his objection. The 
writing of the letters could do no harm, and it would emphasizs the 
fact that there was a standard. 

Mr. A. C. Humphreys did not see it in that light. He was not sure 
that it would do harm, but he could see that it might. Some five years 
ago the same subject was brought up in relation to meter unions. A 
number of manufacturers went to the expense of obtaining gauges, and 
one member of the Association, a meter manufacturer, said that outside 
the U. G. I. Company very few were attending to the standard. If 
any more such communications are sent out the Association would be 
put in a ridiculous light. It was better to refer it to the committee, 
gixing them power to act, or refer it to the Secretary with ‘atretiess 
to act, after proper inquiry. 

The President held that, as the matter stéod, unless the ss modi- 
fied the motion, it would be the proper thing to put it as read. 
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Mr. Humphreys then moved an amendment that the report be re- 
‘ceived and filed and the committee discharged with thanks. (Seconded 
‘by Mr. Miller.) , 

The vote was put upon the amendment and it was adopted. Then 
‘the President put the original motion in response to a remark from 
-Mr. A. C. Humphreys, and there was no response. Next the Presi- 
‘dent said the motion that the report be received and. filed had been 
ypassed, so the next question came on the adoption of the report as he 
‘understood it. : 

Mr. Humphreys then explained the matter, after which the President 
;put the motion, which was carried. 

Mr. Doty then suggested that it was in order to take up the subject 
‘of the appointment of a committee of three on uniform accounts, and 
made a motion that such a committee be appointed. Mr. Humphreys 
seconded the motion. Mr. Doherty thought it unfortunate to have a 
committee of three; it was an unwieldly number, and he believed a 
committee of one would be better. 

Mr. C. J. R. Humphreys said he wished to state that the action of 

the Association could have no effect in Massachusetts. 

Mr. Doherty asked if, in Mr. Humphreys’ opinion, the Massachu- 
setts system was all that could be desired. 

Mr. C. J. R. Humphreys said he was not prepared to discuss the sub- 
ject ; but the State system was the one they had to follow. 

Mr. Doherty stated the point he wished to make was simply that this 
was a repetition of the events in the May convention of the Electric 
Light Association. If there had been any definite system of account- 

‘ing when the Massachusetts system was adopted it would have been 
.accepted. There was none. Now one State had taken action and 
‘before long other States would follow suit. For his part he could not 
ithink of anything more uncomfortable than the fear or thought that 
‘before long it may come about that every State would be imposing 
:Special systems. 

The President then put the motion for the appointment of a com- 
imittee on standard accounts, and the motion was adopted. 

Following this abstract of how the A iati disposed of the 
ireport of the Committee on President’s Address, came the paper by Mr, 
.Alfred E. Forstall, of Montclair, N. J., entitled 
* GOVERNMENTAL CONTROL OF THE PRICE OF GAS. 

(For Mr. Forstall’s paper, see JOURNAL, Oct. 29, 1900, p. 686.] 
Discussion. 

“Mr. Foote said this was an important paper on an important subject. 

Many people were studying the taxation cf corporations, and if this 
Association did not study the question for themselves some one else 
would for them. Mr. Foote said he had studied the matter at length, 
had tried to get it into concrete form, had condensed his conclusions 
imto shape and would present them to the Legislatures. shortly. 
Mr. Foote made some further remarks in regard to his intentions in 
this matter and his views on the accounting of corporations. 

Mr. A. C. Humphreys said that the subject was an important one, 
but there was unfortunately not sufficient time for its discussion. The 
Massachusetts system was most faulty, and certainly the English sys- 
tem seemed far better. This was chiefly due to the lack of uniformity 
and the method of handling the capital account, which were against the 
best interests of all concerned. 

Mr. Humphreys thought it was high time we, as gas men, got to 
work “‘ and took care of our end of the task.” If the Association acted 
the result might be favorable, otherwise it bid fair to be unpleasant. 

Mr. Foote ended the discussion with the warning, ‘‘ The Legislatures 
will not wait for us.” 





REPoRT OF COMMITTEE ON FinaL RESOLUTIONS. 

The President then called upon the Committee on Final Resolutions 
for report. The Committee, through Capt. White, reported the formal 
resolutions, as follows: ; 

Gentlemen of the American Gas Light Association : Your Commit- 
tee on Final Resolutions begs to present the following : 

Resolved, That hereby the thanks of the Association are ‘due, and 
are hereby tendered, tothe Committee on Transportation, in appreciation 
of its earnest aud successful efforts to secure train accommodations 
and favorable rates for members attending this meeting. Their labor 
called for much unselfish work and valuable time, and the full measure 
of success attending the arrangements for this trip is recognized and 
commended by our thanks. Ste 

Resolved, That to the local committee the thanks of the Association 
are due, and are earnestly expressed, for their attention to the detail of 
housing the Association so comfortably, and -in the thoughtful pro- 


visious made for the general entertainment of the members while in 
Denver, and upon the excursion to the Garden of the Gods, etc. ‘These 
duties have been carried out successfully, and our thanks are hereby 
tendered to the committee, and also to the Denver Gas and Electric 
Company, for the courtesies extended in an excursion over the justly 
celebrated loop route to Silver Plume, and the incidental attentions to 
us as an Association, and to the ladies who added so much to our en- 
joyment of the days spent in this beautiful city. 

Resolved, That the thanks of the Association are tendered to the 
officers of the Association for the performance of the duties entrusted 
to them, looking to the prompt and smooth transaction of the business 
of this meeting. Especially to our President for his impartial and 
courteous administration of the always exacting duty of presiding 
officer, and his able chief of staff, the Secretary. 

Resolved, That the thanks of the Association are extended to those of 
our membership who have taken time from their exacting daily work 
to prepare the instructive and interesting papers which have been pre- 
pared for our instruction and information during the meeting, Es- 
pecially does your committee call your attention to the highly instruc- 
tive and valuablé lecture, by Dr. E. G. Love, on the “Theory of the 
Incandescent Gas Light.” 

The courtesy and attention of the local press in their notices of our 
proceedings, and the kindly comments upon the Association and its 
purposes, call for recognition ;, and, therefore, our hearty thanks are 
hereby tendered to the several newspapers of the city of Denver in the 
name of the Association. W.H. Waits, )} 

H. L Douerty, | 
C. F. Pricuarp, } Committee. 
E. E. WiTHERBY, | 
A. K. Quinn, Jj 

On motion. of Mr. Jenkins the report was accepted and disposed of 
in the usual way. 

The President stated that he was unwilling to appoint the com- 
mittees on “ Auditing” and ‘‘ Gas Advertising” until he had had time 
for consideration, so he would postpone action. 

At this point Mr. A. C. Humphreys asked for a few minutes of the 
convention’s time. He said he considered Mr. Fvote’s announcement 
most important, the more important because there was no time to con- 
sider it. He believed there was great danger that the work Mr. Foote 
was doing would be mistaken for the work of the Association. He 
was sure no action should be taken tending to implicate the Association 
in Mr. Foote’s labors. The fact that Mr. Foote was an Honorary 
Member seemed to carry.the A iation’s advi t with it. 

Mr. Foote said he never imagined he would have any such endorse- 
ment. His action was entirely personal and in no sense that of the 
Association. It had never occurred to him to imagine otherwis>. 

On motion a recess was ordered, to terminate the afternoon of the 
following Sunday, a'ter which the final adjvuurnment was to be de- 
clared. 











Violle on Contemporary Photometry.’ 
<emeddlepeos 

The most generally interesting of the reports presented to the Inter- 
national Electricity Congress at Paris was that by Professor J. Vioile, 
on Photometry. A full abstract of the report has been published in 
the ** Electrician ;” and the following is a summary of its chief points 
of interests for gas photometrists. We depend upon our contempor- 
ary’s translation of the text. Professor Violle started with a restate- 
ment of the resolutions adopted by the International Electrical Con- 
gress of 1896 with regard to photometric quantities and standards cf 
light. These resolutions formulated a scheme of photometric data 
based on the conception of luminous intensity as referable to a point 
source, the value of which was styled the decimal candle, but for prac- 
tical purposes was represented by the horizontal intensity of the Hefner 
lamp, corrected. 

The present report deals with the later devlopments of photometry. 
First, it is stated that Professor Violle’s own platinum standard of 
light, which has been so much criticised, has been reproduced by M. 
Petavel. The conditions of successful reproduction of the Violle 
standard are: (1) Chemically pure platinum ; (2) a crucible made of 
pure lime—prepared by calcination of the carbonate—obtained by pre- 
cipitating calcium nitrate by ammonium carbonate; (3) the hydrogen 
burnt must not contain hydrocarbons ; (4) the gases must be in the 
proportion of four volumes of hydrogen to three of oxygen, mixed by 
passing the oxygen both through an inner tube and through an an- 
nular space outside the hydrogen tube. Under these conditions,.the 
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platinum is carried to a temperature little over the fusing point ; and 
the luminosity of the metal is not altered by combined carbon. 
M.’ Petavel has constructed an apparatus by means of which a single 
operator can conduct the whole process. After the platinum is melted, 
gas turned off, and the perforated cover put over the crucible, the 
luminous intensity of the visible square centimeter of molten metal 
falls very rapidly at first, then rises with a flash, and varies very slow- 
ly for from 40 to 50 seconds. It is during this period that the readings 
are taken. Afterwards, the fall of intensity becomes rapid again. 
M. Petavel enters the readings for the period of slow variation on squared 
paper. The points so obtained are sensibly in a straight line; and this 
line is produced up to the abscissa corresponding to the flash. The value 
thus found is called the luminous intensity at the moment of solidifica- 
tion, which, it will be remembered, is the original Violle prescription. 
The experimental error is stated to be about 1 per cent. at the most. 

Lummer and Kurlbaum have proposed to make a standard of light 
with platinum heated to less than the fusing point, and defined by the 
condition that 9-tenths of the energy radiated shall be absorbed by a 
layer of water 2 centimeters in thickness. This suggestion has been 
realized at the Reichsanstalt, at Charlottenburg; byt it necessitates a 
complicated and uncertain train of apparatus, and the light is found to 
be too red for photometric use. 

Another available source of constant and very high temperature is 
the electric arc. Electricians have known for some time that the area 
of the crater varies nearly as the current intensity, and that the 
luminosity follows nearly the same rule. Violle himself has shown 
that the brightness remains constant under variations of from 500 to 
34,000 watts. Although the elements of a constant standard of light 
appear to be here, unfortunately the result of all attempts to produce 
such a standard by means of the carbon are lamp have failed. A prin- 
cipal reason of this failure is the shifting of the most brilliant portion 
of the crater, which periodically revolves in the hissing arc, and is not 
steady with thesilent arc. The application of electric incandescent 
lamps to this object affords an interesting study. Numerous experi- 
ments have shown that an incandescent electric lamp can be standard- 
ized and used if the pressure at the terminals is carefully regulated. 
But the regulation has to be extremely exact, since the luminous in- 
tensity changes much more rapidly than the voltage (5.5 times, accord- 
ing to Liebenthal). 

This latter authority has made an extensive series of observations of 
the luminous effects of different patterns of incandescent electric 
lamps, and has found that the arrangement and looping of the fila- 
ment make a great difference in the distribution of the light. Where 
there are spirals or loops, the mean horizontal intensity may sink to 
73 per cent. of the maximum ascertainable effect. Two determinations 
in mutually perpendicular directions do not as a rule give a satis- 
factory mean value. Three equi-distant measurements are better ; 
but even then the error may exceed 2 per cent. The Union of German 
Electricians have adopted the latter way of obtaining the mean hori- 
zontal intensity of an incandescent electric lamp. The photometer 
screen receives the rays emanating directly from the lamp, on the flat 
way of the standing part of the filament, and also the reflected rays 
from two mirrors suitably inclined. The mean error amounts to 1.9 
per cent. The American method is to revolve the lamp at a speed of 
2 revolutions per second. In order to arrive at the nearest actual in- 
tensity of such lamps, as used, it is sufficient to incline their axis, when 
under test, 45° from the vertical, as well as to revolve them. 

On the subject of flame standards of light, Professor Violle enumer- 
ates as the modern representations of this kind of standard the French 
Carcel ; the English Vernon Harcourt pentane (10 candles and 1 
candle); and the Hefner amyl-acetate lamp. The Carcel lamp con- 
tinues to be used according to the prescriptions of Dumas and Reg- 
nault. The Hefner standard is certified by the Reichsanstalt. The 
whole of the height of the flame is used ; and if this varies by 1 milli- 
meter from the normal 60 millimeters, a difference of 3 per cent. of 
luminosity results. Liebenthal’s researches on the Hefner standard 
show that, on the whole, its winter intensity is several per cent. higher 
than its summer brilliancy. This effect is chiefly due to water vapor. 
The effect of barometric pressure changes on this standard is not great. 
Liebenthal gives formulz for correcting the Hefner standard for 
aqueous vapor and carbonic acid in the atmosphere. Deprivation of 
oxygen also affects it. The red color of the Hefner standard and its 
feeble luminosity are its great drawbacks. Also, the mobility of the 
flame often necessitates an assistant operator. Otherwise the lamp 
gives very consistent values. 

In 1891, Professor Violle himself determined the equivalent value of 
the Hefner lamp to be 1.026 ‘‘decimal’t candles. Laporte has recently 


stated it at 0.885 “‘decimal” candle. This determination is based upon 
a Carcel lamp, taken at 9.6 ‘‘decimal” candles. With regard to the 
Vernon-Harcourt pentane standards, after repeating the claims of the 
author, dated 1898, Professor Violle remarks that Liebenthal has sub- 
jected the pentane standard to a study similar to that carried out on 
the Hefner standard. He found that great exactitude of regulation of 


‘the height of the flame is required ; and also that the fame (apparently 


in the case of the one-candle standard) does not reach its maximum 
intensity until half an hour after lighting. The pentane lamp, al- 
though having a much stiffer flame than the Hefner, requires more 
attention. The influence of moisture is sensibly the same in both 
lamps. Barometric pressure, however, affects the pentane much 
more, according to the formula 4 y = 0.00049 (6 — 760). This shows 
@ variation of 2 per cent. for an alteration of 40 millimeters of the 
barometer scale. It is therefore necessary to allow for altitude, which 
is an objection. For all that, however, the superiority of the Hefner 
to the pentane standard is not regarded as clearly proved. 

Professor Violle dismisses the Dibdin pentane lamp in a few words; 
saying that the proportion of air and pentane varies with the tempera- 
ture and moisture in the room. On the other hand, he records that 
Methven’s carburetted gas standard has given very good results. The 
Dutch Photometric Commission recommended the employment of a 
lamp of the Vernon-Harcourt type, modified to burn a mixture of 9 
parts of benzene with 100 parts of ether. The intensity of this standard 
has to be 1.48 English standard candles; but Professor Violle does not 
criticise it. Acetylene standards come in for more detailed notice. 
Professor Violle himself uses a Carpenter burner, with a pressure of 30 
centimetres of water. The flame is over 100 candle power for a con- 
sumption of 58 liters (2 cubic feet) per hour. The flame is of remarkable 
whiteness; its spectrum having thesame range as that of fused platinum. 
Fery proposes to burn acetylene at the end of a thermometer tube 
about 0.5 millimeters in diameter. An American acetylene standard 
consists of a mixture of two parts of acetylene and one part of hydro- 
gen burnt in pure oxygen. M. Blondel has constructed a chimney 
lamp burning a mixture of alcohol and crystallizable’ benzene; and 
M.Broca has proposed the use of an ‘‘albo-carbon”’ gas burner as a stand- 
ard. All this shows, according to Professor Violle, how difficult is to 
obtain satisfactory results with flame standards. The greatest errors 
are due to variations in height of flames, which may amount to as 
much as 24 per cent. He thinks the old Carcel lamp the steadiest of 
all, since with careful handling the error may be kept below 0.8 per cent. 

As to photometers, the instrument of LLummer and Brodhun is com- 
mended as an improvement on previous adaptations of the Bunsen 
principle by reason of the sharpness of the dividing line between the 
two illuminated surfaces. Yet it is admitted that the instrument is not 
perfect, inasmuch as its action cannot be reversed—that is, the positions 
of the standard and test light changed—without introducing risk of 
error. The photometers suggested by Blondel and Broca are also men- 
tioned. But this division of the subject is not treated by the reporter 
in a very practical spirit; and it is not easy to tell whether he is dis- 
cussing mere suggested appliances or apparatus actually obtainable 
for industrial or scientific purposes. This impression may be the fault 
of the abstract; but it is to be regretied that the learned reporter did 
not put upon record the types of photometers actually used by French, 
German and English practitioners. 








The Incandescent Gas Mantle and Its Uses. 
pene asia 
[The first of a Series of Cantor Lectures, delivered before the Society 
-of Arts, London, England, by Prof. Vivian B. Lewes.] 

Great as has been the advance in incandescent lighting in England 
during the past 8 years, we are still much behind Continental practice, 
and whereas in many towns in Germany from 80 to 90 per cent. of the 
gas burners are of the incandescent type, in London the percentage 
would hardiy reach 20. This is largely due to the ability with which 
the English Welsbach Company have hedged around their great 
monopoly, and have kept up the price of burners and mantles ; so that 
although in Germany you can buy an incandescent burner and man- 
tle for a mark, it costs the English consumer 4s., and the fact that a 
union jet nipple can be obtained for a penny compensates with a very 
large class of consumers, for the fact that they obtain only 1-tenth the 
amount of light from their gas that the larger outlay would render 
possible. 

All burners owe their light giving powers to incandescence, and the 
gas flame which omits light because of the glowing particles of car- 





bon within the envelope of the flame has just as good a claim to the 
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use of the term ‘‘incandescence” as the mantles which the term 
always now conjures up in our minds, the priticiple of which consists 
of consuming the coal gas in an atmospheric burner with a non- 
luminous flame, so as to obtain the maximum amount of heat. They 
merely replace the carbon particles by finely divided rods or threads of 
non-combustible oxides, with a‘ greater power of emitting light when 
heated toa given temperature than the original carbon particles pos- 


Producing light by heating refractory bodies to incandescence is en- 
tirely an outcome of the 19th century, and dates from 1826, when 
Drummond first showed that a piece of dense lime could be raised to 
intense incandescence by the heat of the oxy-hydrogen blowpipe flame, 
the lime at later dates being replaced by buttons or disks of magnesia 
and also by zirconia. When using a comparatively large mass of ma- 
terial, as was done in these earlier experiments, the temperature needed 
to secure incandescence was above that which could be obtained by the 
use of air asthe supporter of combustion, and it was a considerable 
step forward when it was realized that by attenuating the body to be 
heated, and choosing a highly refractory material of low conductivity, 
an ordinary flame could be made to give the temperature which with 
the larger mass had required the use of such costly appliance as the 
oxy-hydrogen blowpipe. 

Even before the middle of the 19th century the general principles 
upon which the incandescent mantle of to-day is based were known, 
for we find that Talbot, in an article on ‘‘ The Nature of Light,” pub- 
lished in the Philosophical Magazine, in 1835 (iii. 114), stated that 
** Paper soaked in a solution of chloride of calcium, and burnt in the 
flame of a spirit lamp, leaves a white network of ashes, which, when 
held in the feeblest alcohol flame, emits a brilliant light.” 

This experiment contains the germ of incandescent gas lighting and 

bodies the principles adopted at the present day, namely, the satur- 
ation of a natural combustible fiber with the salt of a metal, burning 
off the organic matter, and leaving a skeleton of the oxide of the salt 
of the metal used, in so finely divided a condition that when subjected 
to the heat of any non luminous flame it becomes incandescent. 

Four years afterwards Cruickshank took out a patent for a cage or 
mantle of fine platinum threads woven together, and of such a shape 
and size as to thoroughly envelop the outer portion of the flame which 
causes its incandescence. Cruickshank, however, noticed that the 
luminosity of the wire was not so great as that emitted by heating the 
oxides of certain metals, and attempted to increase the light emissivity 
by coating the platinum wires with a paste of such oxides, but without 
much success, as it was found impossible to make the paste adhere to 
the surface of the wires for any length of time. 

In 1848, Gillard first put the manufacture of water gas on a com- 
paratively successful footing by introducing the principle of raising 
carbonaceous material to incandescence in a cupola furnace by an air 
blast and then injecting steam to form the water gas until the temper 
ature fell, when the steam was cut off and the fuel again ‘“‘ blown” up 
to the necessary temperature to make water gas once more, a process 
which is the basis of all modern water gas practice. 

Water gas, consisting of nearly equal volumes of hydrogen and car- 
bon monoxide, burns with a non-luminous flame, and desiring to 
utilize it for lighting purposes, Gillard devised a cap or mantle of fine 
platinum wire, which was suspended in the flame and heated to in- 
candescence. For some months this method of lighting was in use at 
Passy and Narbonne, but the trouble which has wrecked all attempts 
to utilize mantles of platinum soon showed itself, and the light emitted 
by the metal filaments rapidly grew less and less under the influence 
of the burning carbon monoxide, and finally the mantles became so 
brittle that they fell to pieces. f 

In 1849, Frankenstein introduced a lamp in which the flame from 
oil or spirit was caused to heat to incandescence a netted fabric, which 
was coated with a thin paste of magnesia and lime mixed with gum 
arabic. Owing, however, to the materials being merely pasted upon 
the fabric and not soaked into it, these mantles were very fragile and 
had no durability. Indeed, it is an impossibility to make a mantle ex- 
actly according to the instructions given by Frankenstein, who, as 
was afterwards explained by Werner, really mixed with his ingredients 
a little common salt, whereby some of the oxides were converted into 
soluble chlorides. These soaked into the fabric and so rendered the 
manufacture of the mantle possible. : 

So far the work done had been to establish the form of the mantle, 
and the principle of obtaining the material in a sufficiently fine state 
of division to become highly incandescent ‘at the temperatures given by 
an ordinary flame, whilst Talbot had clearly indicated the way in 
which this might be done. 








The only non-luminous flames available up to this period were those 
of the spirit lamp and water gas, but at this epoch Bunsen, the greatest 
of Heidelberg’s great men, was planning and fitting those laboratories 
which have since then given so rich a harvest to the scientific world ; 
and while considering the methods of heating which should be adopted 
on the working benches, his attention was called by one of his as- 
sistants—now Sir Henry Roscoe—to the then novel contrivance of a 
non-luminous gas burner. Seeing at once the enormous convenience 
of such a source of heat, Bunsen brought his marvellous manipulative 
skill to bear upon the subject, and in a few weeks gave the world the 
‘* Bunsen burner’’—a burner which has done more for the gas in- 
dustry than almost any discovery or invention connected with it, 
which has made coal gas available for fuel purposes, and has enabled 
it in conjunction with the incandescent mantle to aold its own against 
the threatened rivalry of the electric light. 

The next step of importance in the history of the incandescent man- 
tle was the replacement of lime and magnesia, which up to this time 
had alone figured as constituents of the attempted mantles, by oxides 
of a more refractory character, having the property of emitting a more 
intense light at the available temperatures. 

In 1852, Bergemann noticed that oxide of thorium when heated to 
incandescence emitted a beautiful light, while in 1863 Bahr, when 
heating nitrate of erbium upon a platinum wire, observed that it 
swelled up and left a residue of oxide, which emitted a brilliant green- 
ish light. He communicated this result to Bunsen, and they made a 
joint investigation of the subject, the results of which were published 
in Liebig’s Annalen for 1864, where they pointed out that the oxides of 
the yttrium group of metals, when heated to incandescence, emit a 
beautiful light of greaf intensity. 

In 1878, Edison patented the idea of coating platinum wires with ox- 
ides of such metals as zirconium and cerium, the materials being applied 
as solubie salts, acetates, oxalates, or nitrates, which were then burnt 
off, giving a more coherent structure than was obtained by Cruickshank; 
the coated wires were afterwards heated by the passage of an electric 
current. It is evident, therefore, that by 1878, not only had the prin- 
ciples upon which the mantles of to day are constructed been published, 
but the oxides of the rare earth metals had been recognized as incan- 
descents. 

In England the first practical attempts at incandescent lighting were 
in the early eighties, when the Lewis incandescent platinum mantle and 
the Clamond incandescent light were for the first time brought to the 
notice of the public. The Lewis mantle consisted of a cylinder or cone 
of fine platinum wire gauze fixed to the end of a Bunsen burner, the 
gas being supplied at ordinary pressure, whilst a current of air was 
forced at a considerable pressure up a central inner pipe, the injecting 
action of which also caused an additional supply of air through lateral 
supply pipes. 

These mantles were never a great success. The necessity of using 
air under pressure was a serious drawback, but the most important ob- 
jection to them was that the surface of the platinum was slowly cor- 
roded by the burning gas, and though the mantles yielded a very good 
light at first, the luminosity rapidly decreased to a very low point. 

In the Clamond mantle a conical basket of threads of calcined mag- 
nesia was employed, being supported in a small platinum cage point 
downwards, and the fiame was driven into it from an inverted burner 
above. These baskets were formed by moulding a paste of the hydrate 
and acetate of magnesia mixcd with water, into threads which were 
then woven into basket form and ignited. In this system the gas and 
air were at first used under pressure, but in the later forms the basket 
was converted intoa mantle by supporting it with its apex upwards, 
and an ordinary burner of the Bunsen type was used to heat it. 

The above mentioned processes and researches really represent every- 
thing of importance that was done prior to Dr. Auer- von Welsbach’s 
great adaptation, for the various attempts to improve the Drummond 
light, the efforts of Bourbouze, Wiesnegg, Popp and Sellon, to render 
the platinum mantle a success, and such publications as the much 
quoted patent of Stokes Williams have no real bearing on the subse- 
quent introduction of the incandescent mantle. 

Bunsen’s laboratory at Hedelberg, which was the birthplace of the 
Bunsen burner, also supplied the idea of the mantle in the form which 
has revolutionized our systems of lighting, as it was here that Dr. Auer 
pursued those studies and researches on the rare metals and their salts, 
which afterwards stood him in such good stead. 

The most generally credited story of his discovery is that whilst he 
was boiling a solution containing salts of some of the rare metals, the 
liquid boiled over and evaporated on the fibers at the ragged edge of a 
piece of asbestos card, which served to support the beaker and round 
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which the flame was lapping. This endowed them with such lumi- 
nosity as to attract Dr. Auer’s attention, and he then devised a method 
of preparing a mantle of the oxides of these metals that should fit the 
Bunsen flame, and should be made up of sufficiently attenuated fila- 
ments to allow of the flame raising it to a sufficient degree of incan- 
descence. 

It is more likely, however, that as the high power of incandescing 
possessed by the oxides covered in his first patent of 1885 were traditions 
in the laboratory from the work of Bahr and Bunsen, the application of 
the principle underlying Talbot’s and Frankenstein’s experiments to the 
formation of a practicable mantle from these salts was in reality the 
first great initial step. 

Be this as it may, it is impossible to give Dr. Auer von Welsbach too 
much credit for having brought into practical form odds and ends of 
knowledge which up to this period had been almost useless, and which 
after another seven years of work and experience have resulted in one 
of the most remarkable successes of modern times. 

In his 1885 patent Welsbach protected the idea of making a mantle 
by saturating the cotton fabric and then burning off, using mixtures of 
the salts which he gives as— 


60 per cent. of zirconia or oxide of zirconium. 
20 st oxide of lanthanum. 
20 oxide of yttrium. 


The oxide of yttrium may be dispensed with, the composition being 
then— 


“ 


50 per cent. of oxide of zirconium. 
50 . " lanthanum. 


Instead of using the oxide of yttrium, ytterite earth, and instead of 
the oxide of lanthanum, cerite earth containing no didymum and but 
little cerium, may be employed. 

The mantles made under this patent served the purpose of accustom- 
ing the public to tne idea, but commercially were a total failure, as the 
light they emitted : ardly exceeded that which the Clamond basket has 
given, whilst they were far more fragile. 

A number of tests made between 1886 and 1889 showed the light 
emitted to vary from 3 to 6 candles per cubic footof gas consumed, the 
higher value being rarely reached ; whilst on making mantles with the 
purer materials obtainable at the present time, according to the pre 
scriptions given in the 1885 patent, the results obtained are : 


Composition of Gas Illuminating 
Mantle. Consumed. Power. Candles, 
Zirconia. . ) 60 per cent. 
1.4 Lanthana. > 20 ae 5.4 cu. ft. 12.9 candles. 2.4cu. ft. 
Yutria.... ) 20 * 
Zirconia.. ) 50 “ ‘ “ ‘ 
Il. } oe cienong Sa 55S 9.4 17 “ 


This shows that a good deal of the candle power of the earlier mantles 
was due to impurities present in the salts used, and also to the fact that 
the prescriptions used were continually being varied in hopes of im 
proving the results, when obtainable thoria being used to replace the 
zirconia, 

In 1886, Welscach took out his second patent, which covered the use 
of thoria, either when used alone or mixed with zirconia, magnesia, 
yttria. erbia, neodidymia, lanihana, alumina, etc. 

It is evident from the text of the foreign patents which correspond 
with the 1886 patent, that Welsbach had the impression that a pure 
thoria mantle had a very high power of emitting light, and that it was 
for this purpose that he patented it, whilst in point of fact, if the thoria 
be pure it emits practically no light at all, though later experience 
showed that it had properties which rendered it the most important of 
the oxides used in mantle manufacture, as its refractory nature gives 
a stability to the feeble structure that cannot be obtained by any other 
known body. 

The thoria mantles made under the 1886 patent gave a service of 6 
candles per cubic foot of gas consumed, but when now made with pure 
thoria, as specified in the patent, they give a duty of less than 1 candle 
per cubic foot of gas, whilst the other mixtures specified in the patents 
give results which hardly come within the range of practical utility. 

The use of ceria, together with thoria, is mentioned in some of Wels- 
bach’s early foreign patents, but the exact date at which it was first 
realized that traces of ceria had the marvellous effect on the light 
emissivity of the thoria mantle that we find in the mantles of to-day, is 
not very clear. It is evident, however, that the advantage of the pres 
ence of small quantities of ceria was beginning to be realized by 1891, 
when Mr. W. Mackean, the chemist of the English Welsbach Com- 
pany, read a very interesting paper before the Society of Chemical In- 
dustry, and pointed out that the use of ceria is by no meansa dis- 


advantage in small quantities, as it adds to the constancy of the 
illuminating power. He gavea table showing the influence of ‘the 
Magnesia 


Consumed. Emftted. Por Gu Ft. 
1. 
Thoria -(1 
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Zirconia (1 
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Lanthana (2 

Thoria (3 

Magnesia (1 

Lanthana(L 
presence of ceria, and also the influence upon the light which increas- 
ing quantities of ceria have. Thus, for instance, the ordinary per- 
centage of ceria is 0.25, and this gives 25 candles for a consumption of 
2.5 cubic feet of gas, or 10 candles per foot, but an increase in the per- 
centage of ceria to 0.5 reduces this to 18 candles for 2.5 cubic feet. 
When 1 per cent. of ceria is added, a further reduction to 13 5 candles 
for the 2.5 cubic feet is found, but whilst the candle power lost 43.2 
per cent. in 1,000 hours with the 0.25 per cent. of ceria, it only lost 
12.6 per cent. in one experiment, and 28 per cent. in another, with 1 
per cent. of ceria present originally. He also, in the same paper, gave 
the composition for a mantle giving a yellowish light—lanthana 40 per 
cent., thoria 28 per cent., zirconia 30 per cent. and ceria 2 per cent.— 
showing that at this period the use of small quantities of ceria in man- 
tles coutaining thoria was by no means unknown. 

About this date mantles on the Continent began to show a marked 
improvement, and in 1891-1892 it was reported that Welsbach had 
produced new mantles yielding as much as 16 and 17 candles per cubic 
foot of gas consumed, and the same great improvement manifested 
itself in the English mantles. Toe cause of the great advance was 
made clear the following year. by Mr. Moeller taking out the patent of 
1893, in which he sought protection for thoria in combination with 
very small traces—not exceeding 1 or 2 per cent.—of the oxides of cer- 
tain other rare metals, such as uranium, cerium, terbium, neodidy- 
mium, samarium, praxeodymium, yttrium, and lanthanum. The 
mantles of to-day nearly all consist of 99 per cent. of thoria and 1 per 
cent. of ceria, as, although several of, the oxides mentioned in minute 
traces endow a nonluminous thoria mantle with the power of emitting 
light, yet ceria so far transcends the others in its capacity of not only 
exciting luminosity, but of keeping up the illuminating power over a 
long period, that as far as our present knowledge goes, it is needless to 
look beyond it. 

From this brief description of the growth of Dr. Auer von Wels- 
bach’s great discovery, it is clear that our present mantles are the out- 
come of three distinct stages of invention. 

1. The method of making the mantle and the use of the oxides of the 
rare earths. 

2. Using thoria instead of zirconia as the basis of the mantle. 

8. The effect of traces of other oxideson the light emissivity of thoria. 

At the period when Welsbach commenced his classical piece of tech- 
nology, the rare earths had been studied by but few, although there 
were several illustrious chemists, first and foremost amongst whom 
stood Bunsen, who had made a special study of them, and knew how 
to prepare them in a condition of absolute purity. It was with the 
commercial and not the purely scientific side of the question that Dr. 
Auer had to deal, and the price of most of the constituents being 
almost prohibitive, the processes for purification, which necessitated a 
considerable loss of material, were not pushed to the point that can be 
reached at the present time with the enormously cheapened material 
at our disposal. The‘result was that the candle power of the earlier 
mantles was often more influenced by the impurities present in the 
materials used than by the actual composition of the mantle. This 
was undoubtedly the case with the nitrate of thorium used in the man- 
ufacture of the mantles made in the early nineties, for it was made 
from thorite and orangeite, and contained, besides thorium salts, 
cerium, lanthanum, yttrium and neodidymium compounds in large 
traces. 

The light given by these mantles havidg attracted attention, careful 
analyses were made, and it was found that the pure thoria gave prac- 
tically no light, whilst directly the traces were added to it the high 
illuminating value of the mantle returned. Having found this, Dr. 
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Welsbach applied for a German patent to protect mantles made with 
thoria containing 1 or 2 per cent. of ceria, but the patent was not 
granted. 

Many experiments have been made in order to determine the effect 
of the percentage of ceria when added to thoria on the light emissivity 
of the mantle, and the results obtained vary in putting the highest 
light ‘emissivity at from 0.9 to 8 per cent. of ceria, the reason of this 
discrepancy being due to a number of small causes acting together. 

In order to get the maximum result, exact air adjustment is neces- 
sary, and traces of impurities must be very carefully eliminated. 
Under these conditions, the point of maximum emissivity is reached 
when the mixture is 99 per cent. thoria and 1 per cent. ceria. At this 
highest point, however, the mantle is peculiarly sensitive to air adjust- 
ment, and if this is not attended to in the most careful way, the results 
may vary between the limite indicated. Moreover it is necessary that 
the mantles should have been most carefully treated, first with dilute 
alkali and then with dilute acid, and should finally be thoroughly 
washed with distilled water and dried under conditions which preclude 
the possibility of their being contaminated with dust. 

If these conditions are observed it is found that, starting with a pure 
thoria mantle giving practically no light, the candle power rapidly 
rises as traces of ceria are added to it until the maximum is reached, 
when it again rapidly falls away with further increments of ceria, the 
color of the light undergoing at the same time a very marked change, 
and acquiring a yellowish tint which with increasing quantities be- 
comes gradually of a reddish character. 

The narrow limit within which the highest light emissivity exists 
render a careful proportioning of the liquid for soaking the mantle of 
the greatest importance. 

Experiments have also been made in order to try the effect which 
additions of various proportions of ceria have upon the life of useful 
light emission which the mantle possesses. These show that with a 
Welsbach. mantle made under the ordinary conditions of impregnating 
the cotton fabric with a solution of the nitrates of thorium and cerium, 
the higher the initial illuminating value the more marked is the loss in 
light over a given space of time. 

In the ordinary burning of a commercial Welsbach mantle it is gen- 
erally found that the light increases for a certain period and that then 
a steady fall in illuminating power takes place, the initial period of 
gain in light emissivity being most probably due to the mantle shaping 
itself to the flame, whilst the gradual fall in power which takes place 
after that period has been completed is chiefly due to dust particles con- 
taining silica which are drawn in over the surface of the mantle by 
the chimney draught, and which fusing on the outside of the fine fila 
ments from silicates having a lower powcr of light emissivity than the 
original oxides. This point will again be reverted to in the following 
lecture, where I shall have to show the important bearing which the 
form of the filaments composing the mantle has upon this power of 
keeping up its illnminating value. 

In the Welsbach mantles made during the past few months the pre- 
liminary rise in illuminating power which used to take place during 
the first 100 to 120 hours has disappeared and the fall seems to start at 
once, this being probably due to the mantle being seasoned, i. e., 
shaped and heated for some time before being sent out. 

Since the facts which I have brought before you with regard to the 
thoria-ceria mantle have been fully ascertained, innumerable attempts 
have been made to evade the patent under*which the Welsbach man- 
tle is manufactured, but so far these atiempts have not been of much 
profit to any but the legal profession and the experts. Indeed it may 
be stated that the only mantle which in England has had its position 
placed upon the same legal footing as the Welsbach mantle is the Sun- 
light mantle, in which advantage was taken of the power which oxides 
of chromium have of exciting luminosity’ when superimposed on a 
structure of alumina. ; 

In some of the mantles which have been proposed small quantities 
of acidulous bodies are added, such as silicic acid, or the oxides of 
arsenic and antimony, with the view of converting a portion of the 
thoria into silicate, arseniate, etc., but in no case that I have tested 
does the alteration improve the mantle, either in life or light 
emissivity. 

Another very popular method of making an alteration in the way of 
obtaining the mantle is first to produce a basis of thoria, and having 
got the fabric in thorium oxide, to coat it with a mixture of 99 per 
cent. thoria, and 1 per cent. ceria. This modification of the process 
certainly seems to give an improvement in the mantle. In the 
“Voelker” mantle a basis of thoria is produced, which is then coated 
by dipping in a substance termed by the patent as ‘‘ Voelkerite,” a body 





made by fusing together a number of oxides in the electric furnace ; 
the fused mass so obtained is then dissolved in the strongest nitric 
acid, and diluted with absolute alcohol to the necessary degree. A 
very good mantle, having great lasting power, is thus produced. It 
is claimed that the process of fusing the materials together in the elec- 
tric furnace aliers the composition in some unexplained way, but the 
true explanation is probably that all water of hydration is eliminated. 

The ‘* Daylight” mantle consists of a basis of thoria or thoria mixed 
with zirconia, which is then dipped in collodion containing a salt of 
cerium in solution, and on burning off the collodion the ceria is left in 
a finely divided condition on the surface of the thoria. There is no 
doubt that in this way a very high initial illuminating power is ob- 
tained, and I have seen mantles made on this principle which within 
a few hours of their ignition have given a total illuminating value of 
100 candles with a service of 24 to 25 candles per cubic foot. 

The “Crown” mantle, which is very largely adopted in Berlin, isa 
mantle of this description produced by making a mantle of pure thoria 
from a fabric of ramie saturated with the nitrate and then dipping the 
thoria basis in a mixture of 99 per cent. thoria and 1 per cent. ceria, 
the mantle so produced being of very considerable strength and re- 
taining its power of light emissivity for a much longer period than the 
ordinary Welsbach mantle. 

On the whole the Welsbach monopoly has been of considerable ad- 
vantage, as in the irgenuity exercised in attempting to circumvent the 
patent many experiments have been tried and results obtained which 
would not have been discovered had the ordinary mixture and process 
been open to all users. 

A careful observation of the Welsbach mantles in use shows that 
the light emitted by them is not by any means of a constant quality, 
and that you occasionally have batches of mantles which give a dis- 
tinctly greener light than others. This variation in the color of the 
light emitted is, however, very- often found to be a function of the 
temperature to which the mantle is heated, and where you have the 
temperature and light emissivity highest you often find a greenish tint 
appearing which with a less well arranged burner appears as a white 
light of a lower quality. ~ 

Many attempts have been made to compare the amount of light be- 
longing to the different portions of the spectrum in the light emitted 
by the mantle, and in the following Table, published by Munsterberg, 
the proportion of rays of different colors emitted by the Welsbach in- 
candescent mantle is compared with the number of the same rays in 
sunlight taken as unity and with other illuminants : 








Color -—Electri — 2 —" Cn ee —— 
Spectrum. Are. descent. nary. bach. Alone. Air. Sun. 
Red.... 2.09 1.48 4.07 0.37 1.83 ~ 1.03 1 
Yellow. 1.00 1.00 1.00 0.90 1.02 1.02 1 
Green.. 0.99 0.62 0.47 4.30 0.76 0.71 1 
Blue... 0.87 0.91 1.27 0.74 1.94 1.46 1 
Violet. . 1.03 0.17 0.15 0.83 1.07 1.07 1 


The value of the table is, however, a good deal disccunted by-the con- 
ditions under which the experiments were made not being stated. 








Interior Wiring. 


ees 
By Mr. G. C. ALLINGHAM, in Elec, Review. 


For several years there has been an agitation in favor of concentric 
wiring with an uninsulated outer conductor, and great efforts have 
been made to convince central station engineers of the advantages of 
this system of wiring. But the central station engineers apparently 
remain unconvinced. It has always appeared to me that the advocates 
of wiring with uninsulated return look at the question more from the 
point of view of the wireman (or perhaps I should rather say of the 
‘“‘wiring engineer”) than from that of the central station engineer. 
They hardly seem to realize that the wiring of a building which is sup- 
plied from street mains is electrically a part of the distributing net- 
work of the central station. If we look at the wiring of a building by 
itself, and exclude from our consideration anything outside that build- 
ing, the concentric system of wiring with uninsulated outer undoubt- 
edly has advantages, but, as I shall show presently, these advantages 
are by no means peculiar to this system. On the other hand, if we 
regard the distributing system as a whole, by which I mean the whole 
of the network, from the central station or sub-stations, as the case. 
may be, to the lamps, the use of the uninsulated return conductors is 
open to many objections, 
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The very property that is claimed, and justly so, as the great advan- 
tage of concentric wiring, namely, that any fault is bound to become 
a dead short circuit, is a serious disadvantage when we have to deal 
with a large distributing system, as Mr. Wordingham pointed out in 
his M. E. A. paper this year. In thecase of a 8 wire network, with 
earthed return conductors connected to the middle wire, a single earth 
on either of the outers will dead short the mains, and interrupt the 
supply until it can be cut out or burnt out, and it is evident that the 
danger of interruption of the supply will be much greater in such a 
case than if the system be entirely insulated from earth or the middle 
wire be earthed only at the station, so that it can be temporarily dis- 
connected from earth in case of a fault on one of the outers. 

Again, on a large network, different parts even of the middle wire 
of a 3-wire system may be at considerably different potentials, and if 
uninsulated returns were used, considerable currents might return 
through the earth and cause electrolytic troubles. Excepting at Guild- 
ford, where the system is a very small one, no wiring with uninsulated 
returns has yet been carried out, except in isolated installations sup- 
plied by their own dynamos; or by separate transformers, so that it is 
impossible to say from actual experience whether the electrolytic 
trouble is likely to be a serious one or not, but experience with the 
earth returns of electric tramways shows the kind of things that would 
be likely to happen. It is true that the drop of voltage on the un- 
insulated return of a distributing network would probably be less than 
that on the earthed return of a tramway ; but on the other hand, the 
surface of the uninsulated outer would be very great, and inside a 
building a comparatively small amount of electrolysis (of a gas pipe 
for instance) might do a great deal of damage. Again, there is a 
danger of the bare outer conductor itself being eaten through, and the 
breaking of the outer conductor might quite conceivably cause a 
fire. 

At Guildford, although the middle wire of the street mains is bare, 
it is carefully embedded in bitumen throughout, and in the con- 
sumers’ premises, which are wired with concentric cable with a bare 
outer conductor, care has been taken to keep the bare outer out of con- 
tact with any gas or water pipes ; so that, although a bare outer con- 
ductor is used, a sort of attempt is made to insulate it from earth. Is 
not this a confession of weakness ? 

The principal advantage usually claimed for concentric wiring is its 
safety, since the outer exposed conductor is earthed, and it is therefore 
impossible to get a shock, and any fault must either be a short circuit 
or quickly develop into a short circuit, which blows the fuse and cuts 
off the current until the fault is removed, so that it is impossible for 
any fault to endure and to cause fire or other damage. What I wish 
to point out, however, is that exactly the same properties are possessed 
by any metal sheathed system of wiring with both conductors in- 
sulated, provided that the sheathing is made electrically continuous 
throughout, and is efficiently earthed, and that one of the. wires is 
earthed at one point either continuously or at frequent intervals. 

With such a system of wiring, properly carried out, any fault on 
either wire is bound to form aconnection between it and the metal 
sheathing, and so earth it, either instantly or very soon, and in any 
event before any external damage can be done. Now, if, for example, 
the wiring be connected to the neutral and one outer, say the positive, 
of a 3 wire network, the middle wire of which is earthed at the station 
any fault on the positive conductor of the wiring will produce a short 
circuit, and blow a fuse, and so cut off the faulty conductor until it is 
repaired. As the negative conductor of the wiring is at or near earth 
potential, any fault that may occur on it is not likely to be dangerous, 
but such a fault could not last long if, at intervals, the outers were 
alternately earthed at the station, the middle wire being, of course, 
temporarily disconnected from earth meanwhile. 

I consider that the greatest possible safety with house wiring would 
be attained by using double wiring, enclosed throughout in earthed 
metal sheathing, connected to 3-wire mains having a removable earth 
connection on the middle wire at the station, and by earthing each of 
the outers (while the middle wire is temporarily disconnected from 
earth) for a minute or so regularly every day. Any fault in a con- 
sumer’s installation on either of the outers would instantly cut itself 
off, and any fault on the neutral would cut itself off next time the out- 
ers were earthed at the station, so that the consumer’s would be per- 
fectly “‘ self-testing,” just as concrete wiring is, and at the same time it 
would be free from the objections to concentric wiring. 

Even where the middle wire is not earthed, almost absolute safety 
would be attained by earthing each main at the station every day, for 
a fault on house wiring can hardly do much damage in 24 hours; the 

glamage done by faults is nearly always very’ gradual, and the catas- 


, | all the cables in the wiring of a building in this manner. 





trophe does not occur until the mischief has been going on for many 
days or weeks. 

It is evident that, to attain safety, the metal sheathing of the wiring 
must be electrically connected together throughout ; in fact, if this is 
not done, the metal sheathing may constitute a danger rather than a 
protection, for if a fault occurs on one of the wires, which thus becomes 
connected to the sheathing, a portion of the latter may become charged 
above (or below) earth potential, and give people shocks, or, if it touches 
a gas pipe, it may arc to it, and in time burn a hole in it snd ignite the 
escaping gas. 

This is the great defect of the system of wiring in steel conduits with 
sleeve joints, which has been recently introduced, for the sleeves do 
not make a good electrical connection between the lengths of tube, and, 
therefore, in my opinion, this system is not to be recommended on the 
score of safety ; the requisite conditions may, however, be fulfilled by 
the use of iron or steel tubes with screwed couplings, or by lead covered 
wires, 

My own idea is that lead covered wires with fibrous insulation are 
likely to come very much more into use for housework in the near 
future. They have already almost entirely superseded vulcanized rub- 
ber insulated cables for underground mains, for which purpose they 
have been found to be cheaper and more durable, and what is true for 
underground mains is also true for interior wiring. Those who have 
to do with house wiring do not generally seem to realize that a lead 
covered fiber insulated cable is much cheaper than an ordinary braided 
or taped rubber insulated cable, and that this applies just as much to 
the smallest sizes of cables as to larger ones, while the lead covered 
cable has the further advantage that it can be run without further pro- 
tection in many places. The price of rubber has been rising steadily 
for years past, and the rise appears lo be likely to continue in the future, 
so that the saving in cost by using fiber insulated cables is likely to in- 
crease still further. It is now generally recognized that fiber insulated 
lead covered cables are more durable than vulcanized rubber insulated 
ones for underground work, where the conditions are very much more 
severe than in housework, so that it is not probable that fiber insulated 
cables will be found wanting in durability in interior wiring. 

The objection to fiber insulated cables is that the insulation is hygro- 
scopic, and for this reason the ends of underground cables of this class 
are enclosed in boxes filled with compound in order to make a water- 
tight seal, and it would be very difficult to effectively seal the ends of 
But my own 
experience has been that, except in unusually damp buildings, there is 
no danger of the insulation being damaged by absorption of moisture. 
I have wired new houses with lead covered fiber insulated cables, and 
left the ends just as they were cut off, without sealing them in any way, 
to the tender mercies of the plasterers, who have often broken the lead 
covering of the projecting ends, and yet I have had no single instance 
of acable absorbing damp. The only troubleI have had is with sur- 
face leakage, which is always greater with metal sheathed systems of 
wiring than when no metal sheathing is used, since the sheathing itself 
forms a good earth close to the bare terminals on the fittings, and 
shortens the path of the leakage current. This surface leakage some- 
times makes it impossible to attain at first in a new house the insulation 


, | resistance required by the rules of the supply authorities, but after the 
, | house has been occupied for a few weeks, and has become dry, the in- 


sulation resistance increases to the normal figure. The surface leakage 
is no greater with fiber insulated than with rubber insulated wires, 
whether the latter be lead covered or run in metal tubing, and it is not 
by any means necessarily an indication of a defect in the wiring; in 
fact, as I have just pointed out, the systems of wiring which are the 
safest have the greatest tendency to surface leakage, and the ‘‘ figure 
of merit” of an installation is not only not proportional to, but may 
even be an inverse function of, its insulation resistance. Again, I have 
found that, with metal sheathed wiring, the insulation resistance often 
varies with the weather. 

I have usually covered the ends of fiber insulated house wires with 
lappings of insulating strip, such as ‘‘ Okonite”’ tape, or with rubber 
tubing, which I have found quite sufficient protection in ordinary in- 
terior wiring. The lead coverings of the wires are easily connected 
together by copper wires soldered to them with a blowpipe. 

Some classes of fiber insulated cables, particularly paper cables, are 
impregnated with oil, which gives trouble by becoming fluid in hot 
weather and running out of the ends of the cables and spoiling the 
wallpaper. Cables for indoor work should be impregnated with a 
more solid compound, which will not melt in the hottest summer. 
weather, and there are many fiber insulated cables made which give 
no trouble in this respect. 
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The use of lead covered cables gives a very “flexible” system of 
wiring. In many cases the wires can be run with safety without fur- 
ther protection, and they can be drawn or “fished” under floors, be- 
hind partitions and through all kinds of narrow places in a way that 
would be impossible otherwise ; they can be cleared up on the surface, 

, and often most inconspicuously, as they can be run in corners and 
along edges. Where extra mechanical protection is required, the lead 
covered cables may be run in iron or steel tubing, and I have found 
“Simplex” and similar tubing, excellent for this purpose ; they can 
be run on the surface in ordinary wood casing where its appearance is 
preferred ; the lead covering can be additionally protected against cor- 
rosion or abrasion where necessary by tapeing or braiding and com- 
pounding ; for rough work the cables can be armored with steel wire 
or strip ; and where they are especially exposed to corrosion they can 
be run in troughing filled with compound. In fact, wiring with fiber 
insulated lead covered cable may be carried out to suit the most varied 
classes of work, and so as to make a sound job under almost any con 
ceivable conditions, and it therefore seems to me probable that this 
class of cable will, in the future, become the standard for interior wir- 
ing, as it may almost be said to have already become for underground 
mains, 








Experiments Illustrating Phenomena of Vision. 
—_ ~ 

At a meeting of the Physical Society, (London, England) held the 
last week in last October, Dr. Shelford Bidwell detailed some experi- 
ments in line with the topic named in the heading. The first phenom- 
enon typified was that known as ‘“ Recurrent Vision.” A vacuum 
tube, illuminated by an induction coil, was made to rotate about a 
horizontal axis, and was seen to be followed, at an angle of about 40°, 
by a feebly luminous reproduction of itself. A spot of white light, 
projected upon a screen, and caused to move slowly in a circular path, 
was also followed by a less luminous spot. The same effect was shown 
by spots of green and yellow light, but in the case of red light no 
ghost was visible. The phenomena of recurrent vision are due princi- 
pally, if not entirely, to the action of violet nerve fibers. The next 
experiments related to the non achromatism of the eye. The lenses of 
the eye do not constitute an achromatic combitidtion, although under 
ordinary conditions a bright object is not surrounded by fringes of 
color. The effects of chromatic aberration are disguised by the lumi- 
nous haze which surrounds the object, produced by a defect in the eye 
regarded as an optical instrument. A six-rayed star, formed by cut- 
ting a hole in an opaque screen, was illuminated by a gauze-covered 
condenser containing an incandescent lamp. The star was fairly 
clearly defined, and there were no fringes. More attentive observa- 
tion showed a luminous haze. This haze is formed in consequence of 
the cellular structure of the eye, and the brightest rays—orange, yel- 
low and green—are chiefly instrumental in forming it. If, therefore, 
these rays are obstructed, the conditions are more favorable for the 
observation of chromatic aberration. The rays were consequently cut 
off by means of colored glasses, and the general hue of the star was 
purple ; to some it appeared bordered with dark blue, while to others 
(long sighted) it appeared bordered with red. 

Two oblong patches, one red and the other blue violet, and of 
approximately the same intensity, were then produced, side by side, 
upon a screen. An observer with very good eyesight was able, at a 
distance of 10 feet, to focus the patches alternately with perfect dis- 
tinctness. In general, the blue patch was said to be more or less 
blurred. With an achromatic eye it should be’possible to focus both 
together. 

Dr. Bidwell then snowed some lantern slides, illustrating the com- 
plex form seen when viewing a small luminous spot through a gauze- 
covered lens placed so as not to ke in exact focus. 

Some experiments were performed illustrating the principle of the 
color top. When a bright image is formed on the retina after a period 
of darkness, it has, in general, a red border, which lasts for a fraction 
of asecond. A dark patch, suddenly formed on a bright ground, has 
a blue border, which lasts for a similar time. These effects were at- 
tributed by Dr. Bidwell to a sympathetic action of the red nerve fibers. 
When the various nerve fibers occupying a limjted portion of the retina 
are stimulated by ordinary white or yellow light, the immediately sur- 
rounding red nerve fibers are for a short period excited sympathetically, 
while the violet or blue and green fibers are not so excited or in a much 
less degree. Again, when light is suddenly cut off from a patch in a 
bright field, there occurs a sympathetic insensitive reaction in the red 
fibers just outside the darkened patch, in virtue of which they cease far 


fibers, by continuing to respond uninterruptedly, give rise to the sen- 

sation of a blue border, By a simple experimént it was shown that the 

explanation of the color top, depending upon changes in the convexity 

of the eye and non-achromatism, was untenable. By the use of a 

strong light it is possible to get negative after images, after looking ata 

brightly colored object. These images are complementary in color to 

the object, and are formed even if the object is only viewed for a frac- 

tion of a second. By means of proper illumination and a disk rotating 

at the proper speed, a red wafer was so arranged that, upon looking at 

it, it was impossible to recognize the wafer itself, but only the contin- 

uous green after image. 

The Chairman expressed his interest in the last experiment, in which 

it was possible to see the negative after image of an object and not the 
object itself. 

Prof. 8. P. Thompson said these experiments threw a doubt on some 
of the accepted notions about the properties of the eye. Dr. Bidwell 
asks us to believe that the yellow haze is due toa cellular structure in 
the eye. Is there such a structure? can it be observed with a micro- 
scope? and do its meshes correspond in magnitude with those necessary 
to produce the effects? By diminishing the size of the pupil the haze is 
diminished, and the sharpness of the image is increased. The effects 
seem to be due to ordinary aberration. Prof. Thompson said that the 
achromatism of the eye was simply shown by covering half the object 
glass of a telescope and viewing a bright object with it. The object 
then seems bordered with colored fringes. ; 

Mr. Blakesley, referring to the color patches used by Dr. Bidwell, 
pointed out that, although the patches were the same distance from the 
lens, yet they did not possess the same magnification. The last experi- 
ment shown did away with the theory of persistence of vision, because 
the space between the object and the negative after image was evidently 
not illuminated. 

Mr. Trotter asked if red and green were the only colors which gave 
complementary negative after images. 

Dr. Bidwell, in reply, said the effect was obtainable throughout the 
length of the spectrum. 








Learning to be a Manager. 
cconssstltindosin 

The Ironmonger’s Chronicle, of London, in discussing this subject, 
says that among a given lot of men up for examination there will be 
found various kinds and degrees of talent. One will be skillful with 
his hands, as, for example, in mechanical employment or in penman- 
ship; another will be quick at figures; another will be expert asa 
salesman ; still another will succeed in trading. One will have high 
qualifications as a bookkeeper or accountant, and still others will be 
faithful to any trust of a subordinate character reposed in them. The 
one kind of talent, however, that will be hard to obtain, and for 
which, accordingly, a high market price will be paid, is that of plan- 
ning and direction, or what is commonly designated as executive 
ability. It is safe to say that there will be found 100 persons able to do 
things under directions to one who is able to plan what to do and set 
himself or others at the doing of it. 

To be able to wind one’s self up and set one’s self going is a talent in 
itself, and in the market conception of the case is worth much more 
than any other phase of individual talent. To be able not only to 
keep one’s self advantageously employed, but to direct the labor of 
others, is still more valuable. Whois there among men in general 
more helpless than the individual out of employment, skillful to a de- 
gree in certain lines and yet for the time utterly unable to find any- 
thing useful to do? The tendency of the times is in the direction of 
division of labor and specialization. In offices, as in factories, men 
are trained to certain duties and are held to those duties, to the ex- 
clusion of everything else. When, finally, one of this class is thrown 
out of his regular line, and is forced to depend upon his own resources, 
he is in a sense more helpless than a child. What, then, can be done 
to overcome this tendency and to render men in general better able to 
take care of themselves and to become self reliant and equal to the 
common emergencies of life? 

The fault in many cases is fundamentally that of temperament or 
habit. The boy looks forward to a certain line of employment as be- 
ing that which will give him a livelihood, and with the feeling that 
when he has become skillful in his chosen vocation he will have done all 
that it is necessary todo. Here some friend ought to correct his plan- 
ning. Every employment, sooner or later, fails those who are de- 
pendent upon it. Conditions change, panics occur, the demand varies. 
A friendly tip to the young man, therefore, would be, ‘‘ Learn your 
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under all conditions. While holding yourself to it as the principal 
object, do not shut your eyes to other things alongside of it; for ex- 
ample, to adaptations and to variations, an acquaintance with which 
may be of considerable importance to you, first or last.” 

But the advice should go further: ‘* Do not for a moment suppose 
that you have done all that is required of you when you have done 
one thing, however thoroughly. Do not feel that when you have 
learned one trade that you have earned the right thereafter to shut 
your eyes to all responsibilities, save only its requirements, and devote 
your time to frivolities. Instead, keep on learning, keep on trying, 
and always have an alternative upon which you can depend in 
emergencies.” It is all summed up in the advice ‘‘ think and study.” 
While doing one thing learn to do something else by utilizing the time 
that would otherwise be wasted, for there is more recreation and more 
real enjoyment in study and planning how to do than in all the 
frivolities and so called pleasures of life. 

In thus learning how to do more than one thing, the young man will 
learn in part how to put himself to work. In thus giving attention to 
something else besides the routine of his daily labor the young man 
will learn how to adapt himself to varying conditions, and this is one 
of the first lessons in management or executive work. With an ideain 
mind of what he would himself do, facing unusual and unexpected 
conditions, he is, in part at least, prepared to tell others what to do 
under like conditions, and so, step by step, he gets to the position of a 
director of work instead of a doer of work. We can by no means 
exhaust the thought that is in mind in the brief space that can be de- 
voted to such a subject. A volume would be necessary to do it full 
justice. At least one thought that is contained in these remarks, prop- 
erly understood, will be of advantage to many of the younger readers 
of this journal, and that is this: To learn to bea manager, both of self 
and others, should be the worthy ambition of all. 








Combustible Gases in the Atmosphere. 
sical 


Engineering notes that the presence of combustible gases in our at: 
mosphere was suspected by Lemory in 1675. Cavendish suspected free 
hydrogen, which Gay-Lussac in vain attempted to detect in the air 
which he collected from his balloons in 1804. Boussingault proved in 
1833 that hydrogen was present in the air of towns and of marshy dis- 
tricts, most likely combined with carbon to methane, CH,. That both 
hydrogen and hydrocarbons are normal constituents of our atmo. 
sphere has now been established by Armand Gautier, who demonstrated 
in 1898 that the air over the sea contains iodine, carried by certain 
microscopical alg. The determination of the combustible gases in 
our atmosphere is, as Gautier explained in a paper, read before the In- 
ternational Congress of Pure Chemistry, a very difficult matter. Very 
highly diluted carbonic acid is not fully absorbed by caustic potash, 
nor is hydrogen ever completely burned when mixed with oxygen. 
This latter fact has long been known. The point for these researches 
is that hydrogen, diluted with 10,000 or 20,000 times its volume of air, 
is not completely oxidized over red-hot copper oxide ; about 0.3 of the 
hydrogen escapes unburned, but can practically be oxidized in a sec- 
ond tube. Further, when CH,, likewise diluted several thousand 
times, is burned, then the carbon is oxidized at a slower rate than the 
hydrogen. As we have no absorbent for hydrogen, nor any for 
methane and other hydrocarbons, which would be suitable for such 
determinations, the analytical difficulties will be understood. Cer- 
tainty cannot be obtained so far, not even with Gautier’s improved 
apparatus. But we can draw conclusions by statistical methods. If 
the combustion test yields only water, no hydrocarbon can be present ; 
if also carbonic acid, then we can fairly settle the proportions of hydro- 
gen and of hydrocarbons, usually methane, in the air, from the pro- 
portions of the resulting H,O and CO,. Experimenting in this way in 
Paris, in an oak forest 40 miles from Paris, and in the Pyrenees, at an 
altitude of 8,000 feet above sea level, where vegetation had ceased, at a 
spot where the rocks below were bare, Gautier found that the amount 
of free hydrogen varied between 19 and 17 cubic centimeters per 100 
liters (1,000 cubic centimeters make 1 liter). The experiments lasted 
24 hours each in many instances, and were often repeated in various 
seasons and weathers. To get‘pure sea air, Gautier went to the Roches- 
Douvres, an isolated rock with a lighthouse, 25 miles northwest of 
Lezardieux (North Brittany). Three experiments were made, each of 
24 hours, with a stiff northwest gale blowing. The air contained about 
a 2-thousandth of its volume of free hydrogen, and possibly traces of 
hydrocarbons, less than 0.03 milligrammes of carbon being found, 








whilst the town air gave 68 milligrammes of carbon, forest air 3.4, 
high mountain air 0.066. From further experiments Gautier con- 
cludes that the Paris air contains in 100 liters, 19.4 cubic centimeters 
of free hydrogen, 12 of methane, 1.7 of higher hydrocarbons, 0.2 of 
carbon monoxide. Free hydrogen would thus be normal in the air, 
and the hydrocarbons are apparently connected with vegetation and 
putrefaction. Exhalations of free hydrogen have been observed by 
Bunsen in Iceland, by Ste. Claire Deville in Tuscany, and by Fouqué 
in the volcanic gases, and, further, in the lava and feldspath en- 
closures of the Santorin volcano ; some volcanic gases contain up to 
25 per cent. of hydrogen. The hydrogen might be produced in various 
ways. Gautier observed that diluted phosphoric acid acting on 1 kilo- 
gramme of powdered granite at 150° C. liberates the following 
gases: Hydrogen 915.7 cubic centimeters, mitrogen 51, oxygen nil, 
CH, traces, higher hydrocarbons 5.8, CO, 261.5, H,S 165.7, HCl 
traces. Pure water and granite gave at 300° C. 34.6 cubic centi- 
meters of H, 11 of N, 2.3 of O, 5.3 of CO, lof H,S. There is hence no 
difficulty in accounting for the presence of hydrogen. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 


——— 


Tue Franklin Institute of the State of Pennsylvania for the Pro- 
motion of the Mechanic Arts, acting through its Committee on Science 
and Arts, investigating the Welsbach light, which was referred to the 
Committee by the Jury of Awards of the late National Export Expo- 
sition, has, in consideration of the enormous advance in the art of arti- 
ficial lighting, made possible by the invention of the Welsbach man- 
tle, awarded the Elliott Cresson Medal to Dr. Carl Auer von Wels- 
bach, of Vienna, Austria, for his discoveries regarding the metallic 
oxides which may become incandescent when heated, and for the in- 
vention of a mantle by the use of which those metallic oxides are com- 
mercially available as sources of artificial light. Also, in view of the 
many details wrought out by the Welsbach Light Company, of 
Gloucester, N. J., in putting a thoroughly practical mantle on the 
market, the Committee awarded to it the Edward Longstreth Medal of 
Merit. ¥ 


“ArT a recent meeting of the San F.ancisco Gas and Electric Com- 
pany there occurred the formal appointment of Mr. Edward C. Jones 
as Chief Engineer. 

‘* His duties as above have been largely augmented, in that from this 
out the electric department will, in its detail conduct, more closely 
harmonize with the completer and very satisfactory system of the gas 
department. 

“This recognition of Mr. Jones, as the managing spirit of both de- 
partments, in fact as well as theory, though tardy, is well deserved, 
and the Company is to be congratulated on its completion.—C.” 








THE Gate City Gas Construction Company, which is to have for its 
principal place of business Keokuk, Iowa, proposes to engage in the 
manufacture and sale of acetylene gas machines, acetylene gas burn- 
ers, calcium carbide, and so on. It is capitalized in $150,000. 





THe Whitehall (N. Y.) Gas and Electric Company has been incor- 
porated with a capital of $50,000. Its Directors are Messrs. T. S. 
McLaughlin, W. 8. McLaughlin and B. W. Burleigh, of Whitehall, 
and O. B. Weber and E, E. Witherby, of New York. 





Unuess fair indications fail, the plot of ground, corner of Washing- 
ton and York streets, Jersey City, N. J., recently purchased by Mr. 
E. F. C. Young, will eventually be the resting place for a handsome 
office building for the Hudson County Gas Company. 





Tue project for the establishment of a gas works in Durand, Ills., 
has been abandoned. 





Tur Lowell (Mass.) Gas Light Company will construct a gasholder 
up to a capacity of 2,000,000 cubic feet. 





Mr. J. W. Harvey, whose “ offices” are said to be in the Monad- 
nock Building, Chicago, asserts that he is ready to supply gas making 
‘“‘structures” of the individual type for the benefit of the hotels and 
other large buildings in Chicago. He is said to guarantee that the 
cost of the gas made in, through or by the “structures” will not 
exceed 10 to 12 cents per 1,000 cubic feet. Harvey admits, however, 
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that the gas ‘“‘ cannot be used for illuminating purposes without the 
use of a mantle!” Harvey’s promises and pledges are like the day 
after to-day—to- morrow. 





MR. ALLEN SHEWMON says that he has completed all his arrange- 
ments for the placing of a gas plant in Great Falls, Montana, and that 
the construction work thereon will be started in February or March of 
next year. 





THE new rates for a gas and an electric lighting service in Beverly, 
Mass., promulgated by- the Directors of the Beverly Gas and Electric 
Company on August Ist., to become effective October 1st., seem to 
meet with the good will of the community served, for the Company’s 
Treasurer (Mr. A. W. Rogers) has the satisfaction of knowing that the 
October bills show a good increase in the use of gas, through a com- 
parison with the bills rendered for Ootober a year ago." The prevail- 
ing rates in Beverly are: For illuminating gas, $1.70 per 1,000 cubic 
feet, gross ; or $1.50 per 1,000 for prompt payment—within 15 days; 
for an incandeseent electric lighting service, 20 cents per 1,000 watts, 
less 10 per cent. for prompt payment—within 15 days. 





Messrs. A. E. Ricwarpson, Jno. J. Flynn, A. O. Humphrey, R. E. 
Brown, H. W. Allen, L. E. Woodhouse, L. H. Turk, F. C. Kennedy 
and A. O. Whitney, “all of Burlington, Vt.,” have applied to the 
legislature for the right to manufacture and supply gas and electric 
lighting currents in and to the Burlington, Winooski, South Burling- 
ton, Essex, Shelburne ahd Colchester, and adjoining residential and 
manufacturing districts in Vermont. The concern is capitalized in 
$50,000. At this distance, and at the present time, it looks that the 
promoters are liable to have trouble in securing the legislation neces- 
~sary to enliven their plans. 





THE proprietors of the Windsor (Vt.) Gas Light Company have 
agreed to an issue of $12,000 in bonds, to run 20 years and to bear 5 per 
cent. interest, the proceeds to go towards better plant equipment. 





Mr. Haro_p J. Bg, well known in this country from his connec- 
tion with the Welsbach Light Company, of Gl ter, N. J., died in 
Denver, Col., the morning of October 30th. He had settled in Denver 
with the hope of benefitting his health, but without avail. He was in 
his 42d year. 








THE result of the special election in Evanston, O., to determine 
whether or not the Cincinnati Gas Light and Coke Company should be 
permitted to distribute gas in that borough was : In favor, 274 ; against, 
71. 


Tue Directors of the Baltimore Consolidated Gas Company have de- 
clared a dividend of 1} per cent. out of the earnings for the last six 
months. This puts the shares on a 2} per cent. per annum basis in- 
stead of 4 per cent., as for some time back. Possibly the Directors re- 
membered that ad interrm they had declared an extra dividend of 2 
per cent. 


The Boston (Mass.) Globe, of the 9th inst., had thistosay: ‘The 
Boston Gas Light Company is determined to leave no stone unturned 
in its defence in the multiplicity of suits growing out of the subway 
explosion, March 4th, 1897. Through its counsel, Mr. W. I. Badger, 
it has filed in the office of the Clerk of the Supreme Court a petition 
asking the full bench to reopen the hearing in the Koplan case. The 
purpose of this application is to have a hearing directly on the ques 
tion of law involving the liability of the other corporations which 
were made parties when the actions were brought. The Supreme 
Court recently decided against the Gas Company in the Koplan case, 
but inasmuch as the other defendants were not before the Court, that 
tribunal only passed upon the liability of the Gas Company. Infer- 
entially its decision was said to hold in the other cases, but the Com- 
pany wants an adjudication upon that particular question. The docu- 
ment on file is a private communication to the Court, so its contents 
are not ascertainable, but since it has transpired that the question sought 
to be argued will in no way affect the judgment in the Koplan case, but 
may affect the trial of the other cases, it may be inferred that the 
primary issue now presented is the liability of the other Companies. 
The other corporations which were parties in the Koplan case, and still 
are parties in the other suits, are: The Bay State Gas Company, the 
Boston Electric Light Company, the Edison Electric Illuminating 
Company, the Transit Commission, the Metropolitan Construction Com- 
pany, and the West End Railway Company. All the suits except the 
Koplan action are awaiting trial, and the various corporations named 
are made party defendants in nearly all of them. Recentiy a batch of 











15 cases was taken from the list in the first session of the Supreme 
Court in order that arrangements might be made for the disposition of 
the cases either by trial or otherwise, with a view of expediting the 
business of the Court. Accordingly before any definite arrangements 
can be made the question of the liability of the several defendants is of 
great moment. Should the Supreme Court, upon a further hearing, 
determine that the Gas Company is not alone responsible in the other 
cases, since circums:ances incident to the Koplan case might not be 
analogous to those encompassing other suits in some essential respects, 
then the course of the trial’s settlement would be pursued with ‘a view 
of apportioning the pecuniary liability of each party.” 





CoLoneL W. H. Roaers, the erudite Secretary of the Paterson and 
Passaic (N. J.) Gas and Electric Company, knows now more about the 
capers that goats perform than he did prior to the evening of the 8th 
inst. That fateful evening he was made a Master Mason within the 
hallowed walls made worshipful by the sittings of Ivanhoe Lodge. 
When the goat had been ridden the new Master’s appetite was appeased, 
as were the appetites of the goat’s drivers, by and through the aid of 
much that was good to eat, that had been made edible through the 
roasting services of a gas range. 





THE new controlling ordinance for the Denison (Tex.) Light and 
Power Company, in respect of the selling rates that it may charge, was 
recently passed by the Council. The only negative vote was cast by 
Ald. Illingworth. 


THE residents of Carsonville, Mich., are anxious for a gas supply. 
The place, however, on the face of its population and business, looks 
too small a field for such an enterprise. 








THE merging of the gas and electric lighting interests of Youngstown. 
O., has been satisfactorily completed. As was formerly intimated in 
the JoURNAL would be the case, Mr. Randall Montgomery will be the 
Manager of the combined interests. 





TuE following is from the Baltimore Sun, of Tuesday, November 13 : 
“The activity of the stock of the Consolidated Gas Company at the 
Stock Exchange yesterday created iderable cc t. There were 
2,448 shares sold and the price went from $59 to $60 a share. At $60 
in the final trading toward the close of the Exchange 650 shares were 
sold. This was said to have been bought to cover a short interest in 
the stock. In the afternoon, while the stock was most active, there 
was a conference at the office of the Gas Company, at which the follow- 
ing Directors were present: Messrs. James A. Gary, W. W. Spence, 
N. W. James, John E. Hurst, E. Austin Jenkins, George A. von Lin- 
gen and William F. Frick. President Latrobe, who was also present, 
when asked as to the conference said that it was without significance 
and was merely an informal discussion of the business of the Company. 
Monday is a busy day with the gentlemen who were present, owing to 
other large interests with which they are connected, and this, with the 
fact that they met so soon after the Directors’ meeting of last week, re- 
vived the old rumor that a deal was pending. From one source it was 
said that the negotiations which early in the summer were conducted 
by the syndicate composed of Messrs. Alexander Brown, H. A. Parr 
and George R. Webb, in connection with some New York capital- 
ists and which were broken off, may be renewed. Messrs. Wilson 
and Tilford, who were identified with these interests, afterwards be- 
came members of the Board of Directors of the Gas Company aud it 
is said that if negotiations are revived they will come through them. 
Mr. Alexander Brown was asked last night if he could deny the re- 
port that a new deal was on and his reply was that he could say noth- 
ing about it. A Director of the Company said that the conference 
yesterday was devoted toa discussion of the interests of the stock- 
holders. He stated that he knew of no proposition to be made the 
Company, but added that as such matters are usually revived he could 
not say what might be developed in the future. There has been a 
rumor that Mr. Chas. H. Dickey, who led the opposition fight at the 
last stockholders’ meeting, might become a member of the Board of 
Directors. To this the Director said that Mr. Dickey had since the 
election become a large stockholder in the Company and while there 
was no vacancy now on the Board it was possible that he might be 
chosen if one occurred. The Company, he said, had passed through 
the worst season of the year as far as the consumption of gas was con- 
cerned and the showing was regarded as satisfactory. This, with the 

neral activity in the stock market and the recent declaration of a 

ividend of 1} per cent., after there had been rumors that the dividend 
might be passed, would have been, he thought, sufficient reason for 
the advance in the stock yesterday.” 
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The Market for Gas Securities. 





The feature cf the week’s trading in local 
gas shares was the strong upward movement 
in Consolidated. The tendency was always 
toward increasing values, but the soaring of 
to-day (Friday) was quite like the boom time 
in it during the fateful month of September, 
1897. Opening this morning at 185}, trades 
were afterward made in it beyond 192, with the 
closing prices at 192 to 192}. Good buying too 
—that is, buying that could easily be traced to 
people who usually know when to go long and 
when to go short of the stock—was positively 
in evidence. The Company is.doing a tremen- 
dous business, even in respect of its electric 
lighting division ; and it is also on the cards 
that an announcement regarding the status of 
the Standard Company is not far off. The 
latter stock is quite strong. 

Brooklyn Union is nominally slow, but it is 
not possible to much longer keep it below 
prices approximating toits true value. Peoples, 
of Chicago, has crossed the par mark, and con- 
siderable trading was done in Baltimore Con- 
solidated at an advance, despite the cut in the 


annual dividend toa rate of 24 per cent. There 
is much good evidence thatan important change 
in the management of the Company is near at 
hand. Bay State is reported at 1} to 14. 
Lacledes are also noticeably strong. 








Gas Stocks. 
——— 
Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 
16 Watt Stazet, New Yorx Orry. 
Novemser 19, 


Allcommunications will receive particular attention. 
es The following quotations are based on the par value 
of $100 per share. 


N.Y. - ansanaall Capital. - Bid. Asked, 









Consolidated...........++ er 595,200 192 192% 
Central Union, Bonds, Bs. 8,000,000 a4 106 §=107% 
Equitable Bonds, 6’s.. 1,000,000 1,000 105 
“ 1st Con. 5's. 2,300,000 1,000 120 os 
Metropolitan Bonds... . 658,000 o 108 = 112 
MUTUAL. ccercceeseees »» 8,500,000 100 as e 
* Bonds .. cece 1,500,000 1,000 100 102 
Municipal Bonds.......+000+ 750,000 eo = ee 
New Amsterdam Gas Co. . 

Bonds, 5°S .seseseeseeses 11,000,000 1,000 106% 107% 
Northern Union, Bonds, 5’s. 1,250,000 1,000 104 104% 
New York and East River.. 

Bonds 18t 5'8.......s0000 8,500,000 1,000 103 10036 

1st Com. 5'.esecee 1,500,000 - * 
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Consumers, Toronto......++ 
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Equitable Gas & Fuel Co, 

Chicago, Bonds........+++ 

Essex and Hudson Gas Co. 

FOrt WAyD0 «+++++.. 00000000 
Bonds. 


Grand Rapids Gas Lt. Co. 
“ 1st Mtg. 5's. 
Hartford...... seeeececeveees 
Hudson County Gas Co., of 
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WAN THD, 
A MAN 


Of energy and experience to organize and 
take charge of the 
GAS STOVE 
Business for a large manufacturing corpora- 
tion. Only a man of experience in the bus- 
iness will be considered. 


Address “GAS STOVES,” 
1828-4 Care this Journal. 


WANTED 
9 
A GAS MAKER 
Who understands how to run Lowe machine ; also, rebrick- 
ing, etc. Salary, $60 per month. Address, 
ASHLAND LIGHT, POWER & STREET RAILWAY CO. 
1828-1 Ashland, Wis. 


WANTED, 
A GAS MAKER 
Wo, Seeman maternal, Meee in Jom EE 
== aye a 
“ TREASURER,” 
1827-2 Care this Journal. 











WANTED. 


8% | Second-Hand Coal Gas Apparatus, for 


Three or Six Retorts, 
In good condition and at a low price. The same to include 
bench work iron, hydraulic main, tar extractor, condenser, 
scrubber and two purifying boxes. Address, 
COOPERSTOWN GAS LIGHT WORKS, 
1827-2, 





Cooperstown, N, Y¥. 


- Reeree s 





WANTED, 


rp a for a Coal Gas Works, 


with it. 
In a town of 5,000 population, Pees 


Pigott andres BOX Nowe * namely. 


FOR SALE. 
One Oil Tank, 9 feet diameter by 9 
feet high, in good condition. 








Address C. M. KELLER, 
1320-tf Columbus, Ind. 
A New Condenser and Sesenhen, 
Each 11 feet 6 inches high, 3 feet in diameter, inside measure- 
ment, and 6-inch connections—all connections reinforced. 

© manholes to scrubber, woh tenants of Gone; also one 
Ginch center valve. These have m used. 
Address GAS Ton COMPANY, 
1300-tf Peekskill, N. Y. 





Hor Sale. 
A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-t Fort Wayne, Ind. 





Gas Companies and Gas Appliance 
Exchanges, Attention! 


We will save you — 30 per cent. on your Steatite 
r Lava Gas Tips. 





Manufacturers of all kinds of Lava Tips and Acet= 
ylene Gas Burners. 


taenaliiatente 
Headquarters for the domestic E.H. Baa gupe- 
rivr to the ——— and > ay in Ruston A 
sizes from }% to 12-foot. Address 
THE CRESCENT SOvELTY MFC. CO., 
inventors of the King and Crescent Burner and Sole 
Manufacturers, 
300 Carter Street, Chattanooga, Tenn. 





Flexible Joints for All Purposes. 


Steam, Gas, = Tony mn Sve pes cont chea; 
tenes dot, sad when repacked is'as 
a int, and when re as 
joint and m in use on @ ci nag good 
holders for years. ree. 


CAMTSCS. ;, Oe co., 





Utilize Your Gas Liquor. 








READWAY, 


5 2 
LOWS AGRE SQUARE 
new yer 








HENRY MARQUAND & C0., 


BANKERS 
BROKERS. 





160 Broadway, New York City. 
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FROM MAINE TO CALIFORNIA 


Gas men send us testimonials. They tell us that the 


STEWARD BURNER 


is the best in the world. 
We are glad to hear it—we spend 24 hours each day making it the best. 
The STEWARD is an American Burner—it is made in sunny Tennessee. 


It embodies all the points that make America’s product superior to any 
other. 


If there is a burner of higher candle power, more durability, uniform- 
ity and finished appearance, we have yet to see it. 


Steward Burners are made to suit all requirements and conditions, and 
are plainly marked. 


THE D. M. STEWARD MFG. CO., 


107 Chambers St., New York. Chattanooga, Tenn. 





